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THE BASIC CONCEPTS AND MANAGEMENT 
WITHIN THE U.S.A. O F  PRECISE TIME AND FREQUENCY 

This paper reviews the numerous astronomical time scales, 

atomic time scales,  and compromise time scales. The Universal 

Time Scales a r e  based on the apparent motion of the sun in the 

sky, while atomic time scales a r e  based on the periodic fluctuations 

of a radio signal in resonance with a certain species of atoms. 

The paper provides not only a description of the organization of 

the management of time and frequency in the U. S. A.,  but i t  a l so  

provides in the appendixes copies of the documents which constitute 

the formal bases of this organization. 

Key Words: astronomical time; atomic time; frequency; 

international atomic time; management; NBS; standard time; 

time; USNO. 
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THE BASIC CONCEPTS AND MANAGEMENT 
WITHIN THE U.S.A. O F  PRECISE TIME AND FREQUENCY 

J. A. Barnes 

1. THE CONCEPTS OF TIME 

The measurement of time is a branch of science with a very long 

history. 

tions of time and frequency measurements without some background. 

This report  presents  a brief history of the scientific and engineering 

aspects  of time and frequency measurement,  a s  well as  a description of 

the organization of time and frequency management. 

Fo r  this reason it is difficult to understand the current  opera-  

1.1. Clocks 

In ear ly  times, the location of the sun in the sky was the only 

Of course, when the sun was not reliable indication of the time of day. 

visible, one was unable to know the t ime with much precision. 

developed devices (called clocks) to interpolate between checks with the 

sun. The sun was so r t  of a "master  clock" that could be read with the 

aid of a sundial. An ordinary clock, then, was a device used to inter-  

polate between checks with the sun. The different clock devices form a n  

interesting branch of history but will not be reviewed to any extent here.  

People 

Thus, a clock could be a "primary clock" like the position of the 

sun in the sky, o r  i t  could be a secondary clock and only interpolate 

between checks with the pr imary  clock or  time standard. 

some people have used the word "clock" with the connotation o'f a second- 

a r y  time reference but today this usage would be too restrictive.  

Historically, 

1 . 2 .  Date, Time Interval, and Synchronization 

One can use the word "time" in the sense of date. One can a l so  

consider the concept of time interval or  "lengthr1 of time between two 

events. 

i s  important and has  often been confused in the single word 

will have a great  deal more  to say on this point. 

The difference between these concepts of date and t ime interval 

W e  



The date of a n  event on a n  earth-based time scale is obtained - 
f r o m  the number of cycles (and fractions of cycles)  of the apparent sun 

counted f r o m  some agreed-upon origin. Similarly, atomic time scales  

a r e  obtained by counting the cycles of a signal in resonance with cer ta in  

kinds of atoms. 

is that the cycles of atomic clocks a r e  much, much shorter  than the 

daily cycles of the apparent sun. Thus, the atomic clock requires  more 

sophisticated devices to count cycles than a r e  required to count solar 

days. The importance of this difference is a matter  of technological 

convenience and is not very profound. 

One of the major differences between these two methods 

Of technological significance a r e  the facts that atomic clocks can 

be read with much grea te r  ease and with many thousands of t imes the 

precision of the ear th  clock. 

can be predicted with almost  100, 000 t imes better accuracy than the 

ear th  clock. 

In addition the reading of an  atomic clock 

In the U. S. l i terature  on navigation, satellite tracking, and geodesy, 

the word llepoch" i s  sometimes used in a s imilar  manner to the word 

"date''. There is considerable ambiguity, however, in the word "epochff 

and we prefer  the use of the word "date", the prec ise  meaning of which 

is neither ambiguous nor in conflict with other, more  popular uses .  

Thus, the date of a n  event might be: 30 June 1970, 14 h, 35 m, 

37.278954 s, UTC, for example, where h, m, s denote hours,  minutes, 

and seconds. (The designation UTC, meaning Universal Time Coordinated, 

will be discussed below. ) 

In addition to the concepts of date and time interval, there is the 

important concept of time synchronization. As a n  example, two people 

who wish to communicate with each other might not be critically interested 

in the date, they just  want to be synchronized as to when they use their  

communications equipment. Many sophisticated electronic navigation 

2 



systems (and proposed collision avoidance systems)  do not depend on 

accurate  dates but they do depend upon very accurate  time synchroniza- 

tion. 

synchronization. 

Even ordinary television receivers  require accurate time 

1. 3. Time Scales 

A system of assigning dates to events is called a -- time scale. 

apparent motion of the sun in the sky constitutes one of the most familiar 

time scales but is certainly not the only time scale. 

petely specify a date using the motion of the sun a s  a time scale, one 

must  count days (i. e . ,  make a calendar) f rom some initially agreed-  

upon beginning. 

the fractions of a day (i .e. ,  "time of day") in hours,  minutes, seconds, 

and maybe even fractions of seconds. That is ,  one counts cycles (and 

even fractions of cycles) of the sun's daily apparent motion around the 

earth.  

The 

Note that to com- 

In addition (depending on accuracy needs) one measures  

There a r e  many astronomical time scales  and many time scales  

A sensible use of the un- which can provide precise  synchronization. 

qualified word tttimett is the use which embodies all of these various 

aspects  of time scales,  time measurement,  and even time interval (or 

duration). 

word. 

belong to the broader study of time in general. 

This is totally consistent with the dictionary definition of the 

Thus, the study of synchronization would be properly said to 

Thus, i t  is not only 

misleading but wrong to say that "t imett  is only determined by astronom- 

ical  means. Indeed, there a r e  many c lasses  of t ime--astronomical 

time, biological time,and atomic time to name a few. 

Time derived f romthe  apparent position of the sun in the sky is 

called apparent -- solar time. 

(i. e . ,  time of day) directly. Calendars, like the Gregorian Calendar, 

aid in counting the days and naming them. 

A sundial can indicate the fractions of cycles 

3 



Copernicus gave us  the idea that the ear th  spins on i ts  axis and 

t ravels  around the sun in a nearly circular orbit. This orbit is not 

exactly c i rcular ,  however, and, in fact, the ear th  travels fas ter  when 

nearer  the sun (perigee) than when further f rom the sun (apogee). The 

details of the ear th 's  orbit and Kepler 's  law of "equal a reas"  allows one 

to see that apparent solar time cannot be a uniform time. There is also 

an effect due to the inclination of the ear th ' s  axis to the plane of i ts  

orbit  (ecliptic plane). 

1.4. Universal Time (UTO) 

It i s  possible to calculate these orbital and inclination effects and 

cor rec t  apparent solar t ime to obtain a more uniform time--commonly 

called mean solar  time. 

mean solar  time i s  called the Equation of Time and can be found engraved 

This correction f r o m  apparent solar time to 

on many present-day sundials. 

If one considers a distant s t a r  intead of our s tar-- the sun--to 

measure the length of the day, then the ear th 's  elliptic orbit  becomes 

unimportant and can be neglected. This kind of time i s  the astronomer 

s idereal  time and is generically equivalent to mean solar  time since bo 

a r e  based, ultimately, on the spin of the ear th  on i ts  axis-- the second 

of s idereal  time being just  enough different to give a s idereal  year one 

more lfday'f  than that of a solar year .  In actual practice,  as t ronomers  

S 

h 

observe s idereal  time and cor rec t  i t  to get mean solar time. 

Time (UTO) i s  equivalent to mean solar time a s  determined a t  the 

Greenwich Meridian. 

Universal 

Time, of course, i s  essential  to navigation. In effect, a navigator, 

using a sextant, measures  the angle between some distant s t a r  and the 

navigator's zenith (see fig. 1). 

i s  a locus of points with the same angle. 

different locus is possible and obviously the position of the navigator i s  

It i s  apparent that fo r  a given s t a r  there 

By sighting on another s ta r ,  a 

a t  one of the intersections of the two loci. (A third sighting can remove 

4 
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the ambiguity. ) The position of this intersection on the ear th  obviously 

depends on the ear th ' s  rotational position. It is important to emphasize 

that celestial navigation is basically connected to ear th  position and only 

to time because the ear th  defines a useful time scale. 

1.5. UT1 

In order  for  the navigator to use the stars for navigation, he must 

have a means of knowing the ear th 's  position (i. e. , the date on the UT 

scale).  

could determine their locations. 

for time and for good clocks, better clocks were developed, and these 

began to reveal a discrepancy in Universal Time measured a t  different 

locations. 

on i ts  axis (see fig. 2).  In effect, one sees  the location of the pole 

wandering over a range of about 15 meters .  

Thus, clocks and sextants became the means by which navigators 

With navigation providing a big market 

The cause of this was traced to the fact that the ear th  wobbles 

By comparing astronomical measurements made a t  various 

observatories spread over the world, one can cor rec t  for this effect and 

obtain a more uniform time--denoted UT1. 

1.6. UT2 

With the improvement of clocks --both pendulum and quartz 

crystal--it was discovered several  years  ago that UT1 had periodic 

fluctuations (of unkown origin) with periods of one-half year and one year .  

The natural  response was to remove these fluctuations and obtain a n  

even more uniform time--UT2. Thus, there exists a whole family of 

Universal Times based on the spin of the ear th  on i t s  axis and various 

other refinements (see fig. 3 ) .  

In this historical  progression, one notes that UT1 is the - true 

UT2 is a navigator's scale related to the ea r th ' s  angular position. 

smoothed time and does not reflect the real ,  periodic variations in the 

ear th 's  angular position. At least  in principal, i f  not in practice, going 

to UT2 passed by the navigator's needs. 

6 
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1.7. Ephemeris Time (ET) 

At this point i t  is desirable to go back in time--near the turn of 

the century--and t race some other astronomical studies. 

19th century, Simon Newcombe compiled a set  of tables, based on 

Newtonian mechanics, which predicted the positions of the sun, the 

moon, and some planets for the future. 

an  ephemeris. 

In the latter 

A table of this sor t  is called 

It was discovered that the predicted positions gradually departed 

f r o m  the observed positions in a fashion too significant to be explained 

either by observational e r r o r s  or  approximations in the theory. It w a s  

noted, however, that if the time were somehow in e r r o r ,  all the tables 

agreed well. 

ra te  of the ear th  was - not constant. 

clocks and atomic clocks. 

At this point i t  was correctly determined that the rotational 

This was la ter  confirmed with quartz 

The astronomers  natural  response to this was, in effect, to use 

Newcombe's tables for the sun in reverse  to determine time--actually 

what is called Ephemeris Time. 

orbital motion of the ear th  about the sun (not by rotation of the ear th  

about its own axis)  and should not be affected by such things as  core-  

mantle slippage or  other geometrical changes in the shape of the earth.  

1. 8. Atomic Time (AT) 

Ephemeris Time is determined by the 

As it  was pointed out above, the date of an event relative to the 

Universal Time Scale is obtained f rom the number of cycles (and fractions 

of cycles) of the apparent sun counted f rom some agreed-upon origin. 

(Depending on the need, one may have to apply corrections to obtain UTO, 

UT1, or  UT2. ) Similarly, atomic time scales a r e  obtained by counting 

the cycles of a signal in resonance with certain kinds of atoms. 

In the la t ter  par t  of the 1940's, Harold Lyons a t  the National Bureau 

In the mid-1950's several  of Standards announced the f i r s t  Atomic Clock. 

laboratories began atomic time scales.  

9 



The Bureau International de Z'Heure (BIH) has been maintaining 

atomic time for some years  now, and this time scale received the 

official recognition of the General Conference of Weights and Measures 

(CGPM) in October 1971 (see Appendix A). 

this atomic time scale has been broadcast  (with some modifications) by 

most  countries (see "The New UTC System" below). 

Beginning 1 January 1972 

In review, we have discussed three broad c lasses  of time scales  

(see fig. 4): 

The Universal Time family is dependent on the ear th ' s  spin on i ts  

axis;  Ephemeris Time depends on the orbital motion of the ear th  about 

the sun; and Atomic Time, which depends on a fundamental property of 

atoms, i s  very uniform and precise .  

motion of the ear th  (one cycle pe r  year) ,  measurement uncertainties 

l imit  the realization of accurate ephemeris time to about 0.05 second 

f o r  a 9-year average, while UT can be determined to a few thousandths 

of a second in a day, and AT to a few billionths of a second in a minute 

or  less .  

Because of the f f s lowlf  orbital 

1. 9. Coordinated Universal Time (UTC) P r io r  to 1972 

F r o m  1958 through 1971 most broadcast time signals (e. g . ,  WWV) 

were based on a time scale called Coordinated Universal Time (UTC), The 

ra te  of a UTC clock was controlled by atomic clocks to be a s  uniform as 

possible fo r  one year,  but this ra te  could be changed a t  the f i r s t  of a 

calendar year.  The yearly ra te  was chosen by the BIH. 

the fractional offsets in ra te  of the UTC scale relative to a pure atomic 

time scale. 

Table I l i s t s  

10 
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Table I 

Year 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 (and for the future) 

Offset ra te  of UTC 
in pa r t s  per  10’’ 

- 150 
- 150 
- 130 
- 130 
- 150 
- 150 
- 300 
- 300 
- 300 
- 300 
- 300 
- 300 

0 

The minus sign implies that the UTC clock ran  slow (in ra te )  relative 

to atomic time. 

The offset in clock rate  was chosen to keep the UTC clock in 

reasonable agreement with UT2. However, one could not exactly predict  

the ear th’s  rotational ra te  and discrepancies would accure.  

national agreement, UTC was supposed to agree  with UT2 to within 

1 / 1 0  second (1/20 second before 1963). 

to rese t  the UTC clock by 1/10 second (1/20 second before 1963) in 

order  to stay within the specified tolerances (see f ig .  5). 

By inter-  

On occasion it was necessary 

Also, by international agreement, the offsets in clock rate  were 

constrained to be a n  integral multiple of 5 par t s  pe r  billion (1 par t  per  

billion before 1964). 

Also, a few stations (e. g . ,  WWVB) broadcast a Stepped Atomic 

Time (SAT) signal which was derived directly f rom an atomic clock (no 

ra te  offset) but which was rese t  periodically (more often than UTC) to 

maintain SAT within about 1 /10  second of UT2. 

12 
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1.10. The New UTC System 

The facts that the clock rate  of UTC have been offset (see Table I) 

f rom the cor rec t  (atomic) ra te  and that this offset changed f rom time to 

time necessitated actual changes in equipment and often even the inter-  

ruption of sophisticated systems,  

tion have increased, the old UTC system became too cumbersome. 

new compromise system was needed to account better for the eve r -  

growing needs of precise  time synchronization. 

As the needs for reliable synchroniza- 

A 

The new UTC system was adopted by the International Radio 

Consultative Committee (CCIR) in Geneva in February 1971 and became 

effective 1 January 1972 (see Appendix B). 

run a t  the cor rec t  ra te  (zero offset). 

having the clock rate  not exactly commensurate with the length of the day. 

This situation is not unique: 

In this new system all clocks 

This leaves us in a position of 

The length of the year is  not an exact integral multiple of the day. 

This is the origin of Itleap year". 

by 4 have an  extra day--February 29--unless they a r e  a l so  divisible by 

100, and then only i f  they a r e  - not divisible by 400. Thus, the years  

1968, 1972, 1976, and 2000 a r e  leap years .  

leap year. 

seasons. 

In this case, years  which are divisible 

The year 2100 will not - be a 

By this means our calendar does not get out of step with the 

With this as a n  example, i t  is possible to keep the clocks in 

approximate step with the sun by the infrequent addition (or  deletion) of 

a second--called a "leap second". 

where a "minutel' contains 61 (or 59)  seconds instead of the conventional 

60 seconds. This should not occur more  often than about once a year.  

By international agreement, UTC will be maintained within 0 . 7  second 

of the navigators' time scale, UT1. 

allows a good clock to keep approximate step with the sun. 

the variations in the rate  of rotation of the earth, the occurrences of the 

leap seconds a r e  not predictable in detail. 

Thus, there may be special situations 

The introduction of leap seconds 

Because of 

14 



1.1  1. Comparisons of Time Scale Uniformity 

One can imagine synchronizing a clock with a hypothetically ideal 

Some time af ter  this synchronization our confidence in the time scale. 

clock reading has  deteriorated. 

statistical studies which indicate the probable e r r o r s  of some important 

clocks af ter  synchronization. 

to note in fig.  6: F i r s t ,  Atomic Time (state of the a r t ,  1964) is almost 

10, 000 times more uniform than Universal Time, and second, measure-  

ment uncertainty totally l imits any knowledge of statist ical  fluctuations 

in  Ephemeris Time. 

Figure 6 shows the resul ts  of some 

There a r e  really two things of significance 

1.12. Astronomical Time and International Atomic Time ( U T )  

The astronomical time scales have an  advantage that a single 

"clock" is  available to everyone (since there has  been only one solar 

system available for us to study). 

might or  might not be available to others and, since more than one can 

easily exist, there is the possibility of disagreements which are  not 

possible when one has  only one clock. 

motion of the solar system is much more  reliable than the continued 

operation of atomic clocks. 

reliable to compete a t  all with astronomical time scales.  

The atomic clock in a laboratory 

It might seem that the continued 

Thus, atomic clocks must be made highly 

F o r  an international atomic time scale to be of value, i t  must 

possess  the following attr ibutes:  

1. 

2 .  

3 .  

It must provide greater  accuracy and convenience than 

the astronomical counterparts . 
It must be highly reliable with almost no chance of a 

failure of the clock system. 

by using many clocks dispersed over the world but which 

can be intercompared accurately. ) 

The atomic time scale must be readily available every- 

where. 

(This can be accomplished 
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Indeed, all of these points appear to be more than adequately 

covered by the atomic time scale of the BIH. 

of Weights and Measures (CGPM) has endorsed the BIH atomic time 

scale a s  the International Atomic Time scale. 

existence of an  International Atomic Time scale, one must recognize 

that there will be continued need for the astronomical time scales. 

A person doing celestial navigation, for example, must know earth 

position (UT1). 

The General Conference 

Yet, even with the 

2 .  THE CONCEPTS OF FREQUENCY AND TIME INTERVAL 

The four independent base units of measurement currently used in 

science a r e  length, mass, time, and temperature. It is  true that, 

except for fields of science such as  cosmology, geology, and astronomy, 

time interval is the most important concept, and (astronomical) date is 

of much l e s s  importance to the r e s t  of science. This is true because 

the "basic Laws" of physics a r e  differential in nature and only involve 

small time intervals. In essence, physical "laws" do not depend upon 

when (i. e. ,  date) they a r e  applied. 

Based on these laws and extensive experimentation, scientists 

have been able to demonstrate that frequency can be controlled and 

measured with the smallest  percentage e r r o r  of any physical quantity. 

Since most clocks depend upon some periodic phenomenon (e. g. , a 

pendulum) in order  to "keep time", and since one can make reliable 

electronic counters to count the "swings" of the periodic phenomenon, 

we can construct clocks with timekeeping accuracy equal to the accuracy 

of the frequency standard. 

In t e rms  of the history of time scales, the history of the definition 

of the second can be expressed very briefly. P r io r  to 1956, the second 

was defined as  the fraction 1/(86, 400)  of a mean solar day. F r o m  1956 

to 

of 

in 

1967 it was the ephemeris second defined as the fraction 1/(31 556 925.9747) 

the tropical year  a t  00 h 00 m 00 s 31 December 1899, and since 1967, 

t e rms  of a resonance of the cesiumatom. 

17 



In fact, the present  international definition of the second (unit of 

time interval)  is based on the resonance frequency of the cesium a tom 

(see Appendix A).  The present  definition of the second states:  

!'The second is the duration of 9 192 631 770 

periods of the radiation corresponding to the 

transition between the two hyperfine levels of 

the ground state of the cesium-133 atom (13th 

CGPM (1967), Resolution l ) . f l  

Today's most precise  and accurate clocks incorporate a cesium atomic 

beam as  the "pendulum" of the clock. 

2.1. Time Interval and Time Scales 

We should note sources of confusion which exist  today in the meas-  

urement of time and in the use of the word 'Isecond". 

events occurred a t  two different dates. 

two events were 15 December 1970, 15 h 30 m 00.000000 s UTC and 

15 December 1970, 16 h 30 m 00.000000 s UTC. At f i r s t  thought one 

would say that the time interval between these two events was exactly 

1 hour = 3600.000000 seconds, but this is not true. (The actual interval 

was longer by about 0.000108 seconds [3600 seconds X 300 X See 

Table I . )  Recall that the UTC time scale (like all the UT scales and the 

E T  scale)  was not defined in accordance with the definition of the interval 

of time, the second. Thus, one cannot simply subtract the dates of two 

events a s  assigned by the UTC scale (or any UT scale o r  the ET scale) 

in order  to obtain the precise  time interval between these events. 

Historically, the reason behind this state of affairs is that navigators 

need to know the ear th ' s  position ( i . e . ,  UT1)-;not the duration of the 

second. Yet, many scientists need to know an  exact and reproducible 

time interval. 

i f  the particular time interval included one o r  more leap seconds. 

Suppose that two 

F o r  example the dates of these 

- 

Note that this might a lso be true of the new UTC system 
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It is  a lso confusing that the dates assigned by the UT, ET, and 

UTC scales  involve tho same w o r d  as thc  unit o f  time interval, the 

second. Fo r  accurate  and precise  measurements, this distinction can 

be extremely important. 

3 .  USES OF TIME SCALES 

The study of time can be divided into the study of time scales used 

f o r  systems synchronizations and time scales  used for celestial naviga- 

tion and astronomy. 

3 . 1 .  Time Scales for Systems Synchronization Uses 

Long ago people were simply content to let the sun govern their 

When the sun came up i t  was time to begin work; when the sun lives. 

se t  it was time to stop. 

With the growth of commerce and city life and the advancement of 

technology, a community could have i ts  own clock set  to agree  roughly 

with the sun. 

could have i ts  - own local time. Clearly, when almost  a l l  dealings and 

communications take place within a given community this is a workable 

s olu t i  on. 

Thus developed the idea of local time and each community 

With the advent of railroads and hence more  rapid communications, 

this "crazy-quilt" maze of individual local times had to come to an  end. 

The railroads a r e  generally credited with unifying the various local t imes 

into time zones which have presented a much more workable national 

time system. 

What one sees  clearly in this historical sequence is that, as  com- 

munications become more  rapid and more far -reaching, the greater  a r e  

the demands on an all-pervasive and unifying convention of synchronizing 

clocks with each other. 

and there is nothing sacred or  absolute about what our clocks read; i t ' s  

just  important that they read  the same time (or have a well-defined time 

difference a s  between the time zones). 

That is, this convention i s  a matter of convenience 
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In the days when the rai l roads were the pr imary  means of t rans-  

portation a c r o s s  the North American continent, a n  accuracy of a few 

seconds of time was important and sufficient. Nowadays, with the 

existence of sophisticated telecommunications equipment capable of 

sending and receiving several million alphanumeric characters  each 

second, there are  real needs for clock synchronizations a t  accuracy 

levels of a millionth of a second and better. 

3 . 2 .  Time Scales for  Celestial Navigation and 
Astronomical Uses 

As pointed out above, time is essential  for celestial navigation. 

Basically, the reason is something like this: 

is (i. e . ,  solar t ime) a t  some reference point--say the Greenwich 

Meridian--and one a l so  knows his local t ime--say f r o m  a sundial--one 

can figure his  longitude simply by remebering that the ear th  makes one 

complete revolution on i t s  axis in  about 24 hours.  

If one knows what time it  

F o r  example, noon Greenwich Mean Time is 2 a.m. Hawaiian 

Standard Time o r  10 hours different. 

Hawaii is about 10/24 of the way around the world f r o m  Greenwich, 

England--in other words about 150' west of the P r i m e  Meridian. 

Thus, i t ' s  easy to calculate that 

If this person  were to measure  the actual position of the sun in  

the sky using, say, a navigator's sextant, then he could get a ra ther  

accurate  determination of local solar time. The problem, then, would 

be to know the cor rec t  time on the Greenwich Meridian. 

Back about 200 yea r s  ago, a man in England named Harr ison was 

awardedg20,  000 for building a chronometer which would allow the 

accurate  determination of longitude while a t  sea. 

appearance, navigation a t  sea was totally dependent upon good clocks. 

Until radio made i ts  

Nowadays, there a r e  many standard time broadcast stations in the 

world. 

operated by the National Bureau of Standards: One is WWV located in 

Two of the best  known standard time broadcast stations are 
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F o r t  Collins, Colorado, and the other i s  WWVH now located on the 

west coast  of the island of Kauai, Hawaii. 

If astronomical time could be measured with sufficient accuracy 

and convenience, then astronomical time could be used for the systems 

synchronization uses  also.  In actuality, astronomical time i s  difficult 

to measure,  and accuracies  of a few milliseconds may be realized only 

af ter  a whole evening's sightings a r e  averaged by a sophisticated and 

we 11 -equipped ob se r va tory. 

3 . 3 .  Compromise Time Scales 

Two very different uses  for time have been discussed. The f i r s t  

was a convention which, when universally accepted, allows very high 

speed and efficient communications systems to function. 

a re  for  extremely prec ise  and uniform measurements  of time. 

second use was for celestial navigation and astronomy. Here there is  

no need for highly prec ise  time, a t  least  not to the same degree as  the 

f i r s t  mentioned use. 

The needs he re  

The 

Because of the conflicting requirements imposed on time scales 

by these two categories of time scale users ,  there has been a great  deal 

of effort to obtain a compromise time scale which adequately reflects 

the relative importance of these two use r  groups. As one might well 

imagine, with the growing importance and sophistication of communica - 
tions systems and the implementation of electronic navigation systems 

(to replace celestial navigation), the trend in the compromise time 

scales  has  been away f r o m  time scales based on the ear th ' s  rotation 

(i. e . ,  astronomical time scales)  and toward a pure atomic time scale. 

W e  find ourselves in a rather  familiar situation. There is not a 

whole number of days in the year  and we don't want the calendar to get 

badly out of step with the seasons. 

number of seconds in a solar day and we don't want our clocks to get 

badly out of step with the sun. The solution (as noted above) i s  analogous-- 

like the leap year  with i ts  extra day, we have a n  extra second--a leap 

second (see Appendix B). 

Similarly, there is not a whole 
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4. THE ORGANIZATION OF TIME AND FREQUENCY 
MANAGEMENT IN THE U. S. A. 

During the pas t  few years ,  the organization of time and frequency 

management in the U. S.A. has  not changed dramatically. 

organization is ra ther  stable, i t  is reasonable to present  he re  a state- 

ment of the present  organization without much historical  discussion of 

its evolution. 

tion of the organization but a lso to provide in the appendixes the formal  

documents which f o r m  the formal  bases  of this organization. 

Since this 

It is intended in this section not only to provide a descrip- 

4.1.  Time and Frequency Activities of 
the National Bureau of Standards 

In Title 15 of the United States Code, $272, i t  states (see Appendix 

C):  "Set. 2.  The Secretary of Commerce is authorized to undertake 

the following functions : 

"(a) The custody, maintenance, and development of the national 

standards of measurement, and the provisions of means and methods 

for making measurement consistent with those standards, including the 

comparison of standards used in scientific investigations, engineering, 

manufacturing, commerce, and educational institutions with the stand- 

a r d s  adopted o r  recognized by the Government. '' 
In Department of Commerce Order,  DO 30-2A (October 1, 1968), 

the above authority is delegated to the Director of the National Bureau 

of Standards (see Appendix C). 

In response to this state of affairs,  there is a Time and Frequency 

Division within the National Bureau of Standards. 

Within this Division (see fig.  7 )  there is a Section (273. 04) devoted 

to the operation of the NBS standard of frequency and time interval and 

the operation of several  time scales  based upon it. Also within this 

Section is located the research  and development effort of the NBS to 

improve the pr imary  frequency standard and the associated time scales,  
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Thus, this Section can fair ly  be said to have the responsibilities of 

"custody, maintenance, and development of the national standards" of 

frequency and time interval. 

certain legal aspects.  

(The definition of "standard time" involves 

See Section 7.) 

There is a Section (273.02) which disseminates the standard f r e -  

quencies and the time scales  of Section 273.04 via radio (WWV, WWVH, 

and WWVB) and via telephone (303-499-7111). 

may be obtained by requesting Special Publication 236 from: 

More detailed information 

Time and Frequency Broadcast Services Section 
National Bureau of Standards 
Boulder, Colorado 803 02. 

Within the Time and Frequency Division there is a Section (273.01) 

which conducts r e sea rch  and development activities on new methods of 

disseminating time and frequency information. As examples, this 

Section developed the TV line-10 synchronization pulse technique [ 11 

based on the work of Tolman, e t  al. [2]; and this Section devised and 

perfected a more  extensive TV time system [ 3 ]  which actively encodes 

time signals in  the vertical  interval. 

All of the activities of these Sections a r e  coordinated both nation- 

ally and internationally through the Time and Frequency Division Office 

(273.00). 

In a formal  sense, the mission of the Division and the individual 

Sections are  summarized in the following official functional statements: 

"Time and Frequency Division (273. 00): Develops and maintains 

frequency and time interval standards and time scales .  

fundamental and applied r e sea rch  to establish such standards. 

seminates internationally coordinated frequency and time through radio 

broadcasts,  portable clcoks, and other advanced techniques. Engages 

in r e sea rch  and development on new dissemination techniques that 

improve accuracy and increase coverage. 

mentation for dissemination of time and frequency. 

Conducts 

Di s  - 

Develops improved ins t ru-  

Coordinates time 
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and frequency nationally and internationally. 

physical r e sea rch  in which the techniques used in time and frequency 

standards a r e  of cri t ical  importance. 

through consultation and publication. I (  

Conducts fundamental 

Disseminates information 

"Frequency - Time Dissemination Re search  Section (273.0 1 ): 

Conducts r e sea rch  and development on new and improved methods of 

dissemination of frequency and time standards including satellites, very 

low frequency (VLF), portable clocks, and other advanced techniques; 

investigates propagation e r r o r s  of time signals, provides consultation 

on methods of frequency and time dissemination; compares and evaluates 

methods of frequency and time dissemination; and makes recommenda- 

tions for improvements in monitoring techniques and other mission 

components. 

"Frequency-Time Broadcast Services Section (273. 02): Provides 

wide dissemination of frequency and time standards pr imari ly  by radio 

broadcasts;  investigates and develops techniques for improving the 

accuracy with which frequency and time can be distributed by broad 

casting electromagnetic signals; measures  distortion involved in the 

radio broadcast  of time and frequency standards, particularly with 

regard to electronic transmitting and receiving equipment; provides 

consultation relative to the frequency and time broadca_st services;  

evaluates the effectiveness of the frequency and t ime broadcast services;  

recommends improvement o r  modification of existing services  o r  

additions of new services;  and monitors frequency and time broadcasts 

f rom various sources.  

"Atomic Frequency and Time Standards Section (273. 04):  

Provides atomic frequency standards for the United States and develops 

and improves such standards. Provides, develops, and improves 

atomic time scales  based on the frequency standards, and evaluates such 

time scales  fo r  consideration as  a standard. Pursues  fundamental 
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r e sea rch  where needed to execute the foregoing. 

frequency signals to other sections of the division. 

and time calibration services  for science, industry, commerce, and 

government use r s  who require reference to the national standard. 

Furnishes time and 

Per forms frequency 

4 . 2 .  Time and Frequency Activities of 
the U. S .  Naval Observatory 

The U. S. Naval Observatory i s  administratively located in the 

office of the Assistant Vice Chief of Naval Operations within the Office 

of the Chief of Naval Operations in the Department of the Navy within 

the Department of Defense. 

to the Office of the Chief of Naval Operations by Executive Order 9126, 

April 8, 1942. 

Plan No. 3 of 1946 (see Appendix D). 

The Naval Observatory was f i r s t  t ransferred 

This was formalized 4 years  later in Reorganization 

F r o m  the official statement of the Mission and Functions of the 

U. S .  Naval Observatory (see Appendix E), the following function is the 

pr imary  responsibility of the Time Service Division: 

"5. Derive, maintain, and coordinate precise  time and 

time interval (frequency), both astronomical and atomic, 

for the Department of Defense; and control distribution 

of, and provide single management service and inter - 
service support for precise  time and time interval within 

the Department of Defense. I f  

In addition to the Time Service Division, within the U. S. Naval 

Observatory there a r e  

( 1 )  The Seven-inch Transi t  Circle Division; 

(2)  The Nautical Almanac Office; 

(3)  The Astrometry and Astrophysics Division; and 

(4) The Six-inch Transi t  Circle Division. 

F o r  this report  the Time Service Division i s  of p r imary  concern. 

the remainder of this report ,  reference to the U. S. Naval Observatory 

(USNO) will  essentially involve only the activities of the Time Service 

Divi s ion. 

For 
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The authority of the USNO within DoD relative to mat ters  of 

precise  time and time interval (PTTI) a r e  spelled out in DoD Directive 

5160. 51, August 31, 1971 [4] (see Appendix F). This directive super- 

sedes and replaces the following documents: 

DoD Directive 5160.51, February 1, 1965; and 

DoD Instruction 4630.4, June 22,  1966. 

The new DoD Directive 5160. 51 explicitly assigns the responsibility to 

the USNO of being the central reference point within DoD for PTTI 

matte r s . 
The pr imary activities of the Time Service Division of the USNO 

can be summarized as follows: 

(1) Control of Time and Time Interval Section 

Provides the distribution and publication of time service 

announcements and the control information of stations (e. g., 

Loran C)  which a r e  controlled by the USNO. 

( 2 )  Prec ise  Time Operations Section 

This Section is actively involved in portable clock transporta- 

tion for time dissemination and in general liaison activities, chiefly 

within DoD. 

( 3 )  The Astronomical Sections (Washington and Richmond) 

Includes the determination of Universal Time (UT) using 

Photographic Zenith Tubes (PZT). 

made by other national observatories a t  various places around 

the world are  essential fo r  the determination of the time scale 

UT1 --the true navigator's time scale. 

corrections fo r  the migration of the poles and these corrections 

can (at present) only be determined by combining several 

observations made a t  various observatories distributed over 

the world, the final values of UT1 (usually expressed a s  a 

difference f rom the compromise time scale, UTC) are 

Similar measurements 

Since UT1 incorporates 
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determined by the International Time Bureau (BIH) in Paris, 

The final BIH values of UT1 a r e  based on the observations of 

about 75 different observatories [ 51. 

The USNO operates P Z T ' s  in Washington, D. C. ,  and Rich- 

mond, Florida.  The Richmond section a l so  undertakes activities 

similar to those of the entire Time Service Division including 

portable clock efforts. 

Of course,  one of the main activities of the USNO Time Service 

Division is  the operation of an  atomic time scale system. 

dozens of commercial  atomic clocks a r e  available for the scale, but 

about 16 a r e  normally used [ 61, [ 71. 

4.3. 

Occasionally 

The Time and Frequency Roles of 
NBS and USNO Contrasted 

Based on Sections 4. 1 and 4.2, some of the key activities of the 

NBS and the USNO a r e  summarized in Table 11. 

responsibilities within the U.S.A. a r e  noted in the table. 

Exclusive or  p r imary  

Currently, the NBS and USNO time scales  UTC(NBS) and UTC(USN0) 

a r e  coordinated to within a toleranc'e of f 5 microseconds (see Appendix 

G). Figure 8 summarizes the pr imary  interactions of the NBS and 

USNO. (The percentage figures indicated on fig.  8 a r i s e  f rom the 

relative weights assigned by the BIH to the U. S. contributions to the 

various time scales.  See Ref. [5 ] . )  
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Table I1 

T & F  Functions of the NBS and USNO 

Present  System 

NBS (Time and Frequency Division) 

h‘ National Standards of Measurement (Frequency and Time 

‘I. Accurate Frequency and Time Interval 
q’ General Public Stable Clock Reference 

In t e r V a l )  
4, 

* 

DoD Stable Clock Reference (PTTI Ref. Std. ) (see Appendix G) 
Coordinate Time Scales 
General Consultation and Education 
Fundamental Research 

USNO (Time Service Division) 

3‘ Publish UT Information 
’: DoD Authority on PTTI 
* Worldwide Time Service for  DoD 

Coordinate Time Scales 
General Consultation 

* Exclusive o r  pr imary  responsibility 

4.4.  The Composite System 

It is possible to suppress some of the detail which has  been d i s -  

cussed up to this point and more  clearly display how the sys tem interacts 

with the u s e r s  and the International Time Bureau (BIH). 

mar izes  these interactions. 

Figure 9 sum- 

Astronomical time as  determined in the U.S .  (actually by the 

USNO) provides a n  input (- 1% to 2%) to the definitive values of the 

various Universal Time (UT) scales a s  announced by the BIH [5]. 

The Atomic Time (AT) scales maintained in  the U.S. (by both the 

NBS and the USNO) constitute about 37h70 of the stable reference informa- 

tion used in maintaining a stable International Atomic Time (IAT) scale 

by the BIH [ 51. 
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The question of accuracy of ra te  of the IAT scale is not totally 

determined a t  this point in time [8]. 

information is concerned, the NBS provides the (almost) unique U.S. 

input to accuracy (the overall average of commercial  frequency stand- 

a r d s  may contribute something). Since no formal  averaging procedure 

yet exists (see Appendix A) for correcting IAT, we cannot make many 

definitive statements about the U. S .  contributions here .  

As far a s  accurate  frequency 

The UTC scales of the U.S.A. a r e  derived f r o m  a coordinated 

atomic time scale by incorporating the coordination adjustments announced 

by the BIH (see Appendix B). All of the UTC scales a r e  to agree with 

UTC(B1H) to within f 1 millisecond by International Radio Consultative 

Committee (CCIR) agreement.  

F o r  those needing more accurate UT information, corrections a r e  

encoded into standard time broadcasts. 

announced by the BIH (see Appendix B). 

These corrections a r e  those 

5. INTERNATIONAL ORGANIZATIONS INVOLVED 
IN STANDARD TIME AND FREQUENCY 

It i s  easy to see that the general  subject of time and frequency is 

important in three fundamentally different ways. F i r s t ,  it i s  important 

a s  one of the four independent base units in metrology (i .e. ,  length, 

mass ,  time, and temperature);  that is ,  i t  is important to the Inter-  

national System (SI) of units of measurement. 

quency a r e  important scientifically in their own right, not just  a s  they 

influence measurements;  and third, the methods of dissemination of 

standard time and frequency a r e  important f r o m  a regulatory aspect 

such a s  the assignment of radio spectrum for  broadcast purposes of 

Second, time and f r e -  

standard time and frequency. 

5.1. International Organizations 

One can find three separate chains of international involvement 

with time and frequency (see f ig .  10) corresponding to the above-noted 

aspects : 
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(a) Organizations of the Treaty of the Meter (Standards) 

The U.S.A. was one of the original s igners  of the Treaty of the 

Meter in 1875 (see Appendix H). 

national standards laboratory (Bureau International des Poids e t  

Mesures,  BIPM) which i s  governed by an international committee 

(Committee International des Poids e t  Mesures,  CIPM) composed 

of representatives of the member nations. Advisory to the CIPM 

a r e  various technical consultative committees (e. g. ,  the Consulta- 

tive Committee for  the Definition of the Second, CCDS; the Consulta- 

tive Committee for the Definition of the Meter, CCDM; etc . ) .  

This treaty established a n  in te r -  

Policy decisions such as financial assessments  of the member 

nations and final endorsements of new definitions of standards are 

handled by a General Conference of Weights and Measures (CGPM). 

@ )  Some Organizations under UNESCO (Scientific) 

Under the direction and financial support of the United Nations 

Educational, Scientific, and Cultural Organization (UNESCO) there 

is the International Council of Scientific Unions (ICSU). There a r e  

four Scientific Unions (see Table 111 for  abbreviations): URSI, 

M U ,  IUPAP, and IUGG. Within these scientific unions, time and 

frequency mat te rs  a r e  pr imari ly  confined to URSI Com I and IAU 

Com 4 and 31 .  

ICSU has established a number of permanent services  adminis - 
tered by the Federation of Astronomical and Geophysical Services 

(FAGS). 

national de 1'Heure (BIH), the International Polar  Motion Service, 

and others.  

These permanent services  include the Bureau Inter - 

Historically, the BIH has  had the responsibility of coordinating 

and calculating the final and formally adopted measurements  of 

astronomical time. With the advent of atomic clocks the BIH 
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establTshed3s 0% ato-mic-time scale TTAT-) whTch-Gbased, UT- 

mately, on a weighted average of various national time scales.  

The CGPM has endorsed the IAT scale as defining International 

Atomic Time (date) and the CGPM will provide some financial 

ass is tance to the BIH. 

(c) International Radio Consultative Committee (CCIR) (Regulatory) 

Advisory to the International Telecommunications Union (ITU) is 

the CCIR with i t s  numerous Study Groups. 

CCIR is concerned with standard frequency and time broadcasts.  

The recommendations of CCIR specify the acceptable formats  

Study Group 7 of the 

f o r  the standard frequency and time broadcasts as well as the 

tolerances of the broadcast  scales  relative to the time scales  of 

the BIH (see Appendix B). 

not have the force of international law, a lmost  all countries 

carefully adhere to them. 

F o r  each of the international organizations cited above there 

Although these recommendations do 

exis ts  either national delegates or  national committees which t ry  to 

formulate the national policy to be presented to the international organiza- 

tions. 

6. SUMMARY STATEMENT O F  THE ROLES OF 
THE USNO, NBS, AND BIH IN TIME AND FREQUENCY 

Within the United States there a r e  two p r imary  organizations 

actively distributing accurate  and prec ise  time and frequency. 

two organizations are the U. S. Naval  Observatory (USNO) in the 

Department of Defense (DoD)(see Appendixes E & F) and the National 

Bureau of Standards (NBS) in the Department of Commerce (DOC) (see 

Appendix C). 

These 
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F r o m  the previous discussions, one sees  that the USNO Time 

Service Division is pr imar i ly  a n  operational organization with pr imary  

responsibility to DoD. The NBS, on the other hand, has  both operational 

and r e sea rch  aspects  to i t s  time and frequency p rogram and is the single 

governmental organization responsible for  the "custody, maintenance, 

and development of the national standards of measurement . .  . with the 

standards adopted or  recognized by the government. I f  (See Appendix C. ) 

Within the DoD, there is a n  understandable need for a single time 

reference point (see Appendix F). 

various reasons,  the DoD has need of a highly uniform atomic time 

scale. 

of (- 16)  commercial  cesium beams. 

This is provided by the USNO. For  

This is currently accomplished a t  the USNO with an  ensemble 

, 

The NBS has  legal responsibility (see Appendix C) to develop and 

document the absolute accuracy of i ts  frequency standards and to dis-  

seminate the standard frequency and time to the genera1 public. 

Thus, i t  is reasonable to summarize with the following statement: 

The USNO has the responsibilities of determining the U.S.  input to the 

BIH for astronomical time (date) and of providing a central  time 

reference point for the DoD, while the NBS is  responsible for the 

"custody, maintenance, and development of the national standards" of 

frequency and time (interval) as  well a s  their dissemination to the 

general  public. The BIH, on the other hand, has  the responsibilities 

of determining the definitive values of Universal Time (date), Inter - 
national Atomic T ime  (date), and Coordinated Universal Time (date). 

7. THE LEGAL DEFINITION O F  STANDARD TIME 

The legal basis  of Standard Time in the U.S.A. is contained in 

the "Uniform Time Act of 1966" and Public Law 89-387 (see Appendix 

1) 
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It is significant to note that Standard Time of the various U.S. 

zones is based on mean solar  time of the specified longitudes. There 

is no statement in the law a s  to who o r  which organization is responsible 

for assigning dates to.events relative to this scale o r  who o r  what 

organization (if any) i s  responsible for distributing "Standard Time". 

It does specify the Department of Transportation (DOT) a s  the agency 

responsible for enforcing the law. 

Mean solar time (related to UT0 not - UT1) i s  simply apparent 

solar  time (what a sundial reads pluse day number), corrected for the 

effects of orbital eccentricity and the tilt of the ear th ' s  axis relative to 

the ecliptic plane--i.e.,  corrected by the ''equation of time". 

Since a date of a n  a rb i t r a ry  event relative to the mean solar  time 

scale has  an  uncertainty of no -- l e s s  than about 1 millisecond, Standard 

Time pe r  se cannot possibly satisfy many of the needs for precise  (and 

convenient) synchronizations. 

Further ,  f r o m  conversations with the Assistant General Counsel 

for  Regulations of the Department of Transportation, we understand that 

DOT would not, in general, attempt to enforce the law provided compliance 

to the law was within, say, about 5 minutes. An e r r o r  of greater  than 

several  minutes would be interpreted a s  an  intent to avoid the law. 

Thus, a sundial, a table of "the equation of time", and the local c o r -  

rection f rom the reference longitude, should be more than adequate for  

the determination of Standard Time within the presently enforced l imits  

of the law. 
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It appears  that intent is a significant aspect to the enforcement of 

the Uniform Time Act of 1966. Indeed, if a community were to adopt 

legislation which was even infinitesimally contrary to the Uniform Time 

Act of 1966, we understand that the DOT would take steps to insure con- 

formance to the Uniform Time Act. 

intended deviations f r o m  mean solar time, the Uniform Time Act of 1966 

seems to be a t  some variance with the CCIR agreements and what i s  

actually broadcast  in  the U . S . A .  Further ,  the combination of the 

Uniform Time Act of 1966 (see Appendix I, 7262) and Secnavinst 4120.15A, 

¶ 4.a (see Appendix F) should require the USNO to distribute mean solar 

time (i. e. , standard t ime)  ra ther  than UTC--this i s  contrary to fact  

(see Appendix G, Time Service Announcement, Series 14, No. 3, l l 2 ) .  

Of course,  the intent in these mat te rs  i s  not to avoid the Uniform Time 

Act but only to provide more  generally useful frequency and time signals. 

Nonetheless, i t  is probably desirable to bring the U.S. laws into more  

formal  agreement with the CCIR agreements.  

Since UTC has systematic and 
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S y a t h e  International d'Unit6e (SI) 

t 'nitd de temps (seconde) 

L a  Treiziime Confe'rence Ge'nkrale des Poids et illesures, 

CONSID~RANT 

que la ddFnition de la seconde de'cidte par  le Comite' International des Poids et Mesures 
ri sa session de 1956 (RCsolution 1 )  et rat ipte  par la  Rksolution 9 de la Onzi3me ConfCrence 
GPnCrale (1960), pu i s  maintenue par la RCsolution 5 de la Douzii" ConfCrence GknC- 
rale (1964) ne  suffit pas  a u x  besoins actuels de la mktrologie, 

qu'a sa session dr i ! )G{  le Comitt  International des P0id.s rt Mrsures,  habilite' par la 
XCsolution 5 de la D o u z i h e  Confkrence Ge'nkale (19641,  a de'signe' pour rPpondre u crs besoins 
un ttalon alomique de fre'quence a c b i u m  a employer temporaircment, 

que cct Ctalon de frtquence est maintenant suffisamment Cprouue' et sumsamment pre'cis 
pour servir a une ddfinition de la seconde rtpondant a m  besoins actuels, 

que le moment est uenu de remplacer in dkfinition actuellement en  vigueur de I'unitC de 
lemps d u  S!lstdmr International d' UnitC.9 par  line dPfinition alomiqur fondke sur  cet t talon, 

I,i.:CIDE 

1 0  L'unild de temps dii SyslPnie Itilernatiotial d' U n i l h  r u t  la srciinile dtfinic duns I P S  
termes suivants : 

0 L a  seconde est la d u d e  dr 9 192 6 3 1  770 pe'riodes de la radiation correspondant d la 
transition entre les d r u z  niueaim h!lprrfins de l'tlat fondamcnlnl dc l'alrime de ce'sium 133  n. 

i o  L a  Re'solulion I adopltc par  lr Comite' Inlrrnalional des Poids et Mesures d sa session 
de 1<)56 et la Ik%olution 9 de la Onzibme Conikrrnce GtnPralr des Poids et Mesures sont 
a broge'es. 
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COMITE CONSULTATIF POUR LA DEFINITION DE LA SECONDE 
5* session (18-19 Juin 1970) 

Recommandat ions 

du Comlte Consultatlf pour la Ddflnitlon de la Seconde 
presentkes 

au Comit& International des Poids et Mesures 
I 

Proposition d'adoption d'une Echelle de Temps Atomique 
International 

RECOMMANDATION S1 (1970 ) 

Le Comitd Consultatif pour la Definition de la Seconde, 

CONS IDERANT 

1" Le d6sir gdneral de synchroniser ou de coordonner 
l'ensemble des dmissions de signaux horaires diffuses dans 
le monde ; 

2" le besoin d'une reference de temps unlfomne poar 
1'4tude de la dynamique des systhmes et, en particulier, 
pour l'btude des mouvements des corps celestes naturels 
et artificiels ; 

3" l'utilitd d'une Bchelle de temps aussi unlforme que 
possible pour servir de base A la comparaison des btalons 
de frequence operant en des lieux et A des Instants differents ; 

RECOI~WANDE l'adoptlon d'une Eohelle de Temps Atomique 
Internat lonal. 
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Proposition de ddflnitlon du Temps Atomlque International 

RECOMNANDATION S2 (1970 ) 

Le Comltd Consultatif pour la Ddflnition de la Seconde 
propose de ddflnir le Temps Atomlque International (TAI) 
come suit : 

Le Temps Atomique International est la coordonn6e 0 

de repdrage tempore1 dtablle par le Bureau International de 
1 'Heure sur la base des Indications d'horloges atomiques 
fonctionnant dans divers dtablissements conformement B la 
ddflnitlon de la seconde, unit6 de temps du Systhme 
International d 'Uni tds". 
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e r Tes Ctalons atomiques de 
%%cdee~tr%%?~d~~ocies d '6valuation du Temps 
Atomisue International 

RECONNANDATION S3 (1970 ) 

Le Comit6 Consultatif pour la Ddfinition de la Seconde, 

CONSIDERANT que le nombre des Btalons primaires de 
frCquence et leur exactitude sont B peine suffisants pour 
contr6ler le maintien d'une dude constante de l'intervalle 
unltaire de 1'Echelle de Temps Atomdque International, 

RECOPIMANDE auxaorganismes compCtents d'entreprendre ou 
de poursuivre activement les recherches en wle d'une reall- 
sation plus exacte de la seconde du Systhme International 
d'Unit6s. 

RECOMMANDATION S4 (1970 ) 

Le C o m l t 6  Consultatif pour la Ddfinition de la Seconde, 

CONSIDERANT que l'expbrience acquise n'est pas suffi- 
sante pour que l'on puisse d8s maintenant fixer les rbgles 
de pond6ration fes indications des horloges atomiques 
contribuant B 1 dtablissement de 1'Echelle de Temps Atomlque 
In ternat ional , 

. Y  

s 
3 

RECOWiANDE que oette question soit 6tudi6e activemant. 
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bilse en pratique du Temps Atomte--International 

Le Comitd Consultatif pour la DBfInltion de la 
Seconde propose les rhgles sulvantes pour la mise en 
pratique de 1 'Echelle de Temps Atomlque International 
pendant les quelques ann6es B venir : 

1' La dur6e de l'lntervalle unltaire de 1'Echelle de 
Temps Atomique International est determinee par le Bureau 
International de 1'Heure (B.I.H.) d e  faqon qu'elle solt en 
accord Btrolt avec la dur6e de la seconde du Systbme Inter- . 
national d'Unitc5s rapportee 8. un point fixe de la Terre au 
niveau de la mer. 

2" La duree de l'intervalle unitaire dd 1'Echelle de 
Temps Atomique International est msintence aussl constante 
que possible. Elle est frdquemment compar6eoA la duree de la 
seconde du Syst&me International d'Unit6s telle qu'elle est 
obtenue & l'aide des Btalons primaires de fr6quence de 
divers 6tablissements. Les r6sultats de ces comparalsons 
sont port6s B la connalssance du B.I.H. 

3" La duree d e  l'intervalle unltaire de 1'Echelle de 
Temps Atomique International n'est changke lntentionnellement 
que si elle diffkre d'une fafon significative de la dude 
de la seconde spCclfi6e en 1 . Ces adustements n'auront lieu 
qu'& des dates convenues Q l'avance et annoncCes par le B.I .H.  

4" L'origine de 1'Echelle de Temps Atomlque International 
est d6finie conformBment aux recommandations de 1'Union 
As tronomique Internat ionale (XIIIe Assemblee G herale, Prague, 
1967), c 'est-&-dire que cette 6chelle s'accorde approximati- 
vement avec le TU2 B 0 heure le ler janvier 1958. 

5" Le procede par lequel le Temps Atomique International 
est actuellement port4 B la connaissance des usagers, c'est-. 
A-dire par la publication mensuelle des &arts des bchelles 
locales, est consider6 come satisfaisant. 

Le Comit6 Consultatif pour la DBfinition de la 
Seconde note que ces recommandations et propositions vont 
dans le sens des demandes approuvees par le Comitt! Consul- 
tatif International des Radiocommunications (C.C. 1 . R ;  ) & 

Assemblee Gdndrale (Ottawa, 1969, Rdsolutlon 1.4). 
sa 12e Assembl6e Plenlhre (New Delhi, 1970 et par 1 Union 
Radioscientiflque Internationale (U.R.S .  I. 
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TAto_mi_que -- International --- 
R81e du Comitd International des Polds e t  Mesures ooncer- 
nant le Temps Atomique International 

La Quatorzibme Conference G6ndrale des Polds et Mesures, 

co NS IDERA NT 

que la seconde, unit6 de temps du Systkme International 
d'Unitbs, est dBfinie depuls 1967 d'aprks une frBquence 
atomlque naturelle, et non plus d'aprhs des 6chelles de 
temps f'ournies par des mouvements astronomiques, 

que le besoin d'une Bchelle de Temps Atomique Interna- 
tional (TAI) est une conskquence de la definition atomique 
de la seconde, 

que plusieurs organisations feternational2s ont assurd 
et assurent encore avec succ&s 1 etablissement des dchelles 
de temps fonddes sur des mouvements astronomiques, partlcu- 
likrement q$ce aux services permanents du Bureau Interna- 
tional de l Heure (B.I.H.), 

que le Bureau International de 1'Heure a commence B 
dtablir une 6chelle de temps atomique dont les qualitds sont 
reconnues et qui a prouvb son utilitd, 

que les dtalons atomiques de frdquence servant ir. la 
realisation de la seconde ont dtB consid6rds et doivent 
continuer de l'etre par le Comitd International des Poids  et 
Mesures asslstd d'un Comit6 Consultatif, et que l'intervalle 
unitaire de l'6chelle de Temps Atomique Inbernational dolt 
i$tre la seconde rdalis6e conform6ment B sa ddfinition Ato- 
mique 

compgtentes et les laboratoires nationaux actifs dans ce 
domaine ont exprim6 le d6sir que le Comitd International et 
la Conference GBn6rale des Poids  et Kesures donnent une 
deftnition du Temps Atymique International, et contrlbuent 
h 1 etablissement de 1 dchelle de Temps Atomique International, 

que l'utilitd du Temps Atomique International necessite 
une coordination dtroite avec les dchelles de temps fond6es 
sur des mouvements astronomlques, 

que 'toutes l e s  .organisations scient ifiques internat ionales 
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"DE au Comltd International des Polds e t  Mesures 

1' de donner une d6flnition du Temp6 Atomlque'Inter- 
national* ; 

2' de prendre les mesures n&essaires, en accord avec 
lee organlsations internationales intdress&es, pour que les 
comp6tences sclentlflques et les moyens d'actlon existants 
solent utllls6s au mieux pour la r6allsatlon de l'dchelle de 
Temps Atomique International, et pour que solent satisfaits 
les besoins des utilisateurs du Temps Atomlque International. 

Arrangements avec le Bureau International de 1 'Heure 
concernant le Temps Atomique International 

&SOLUTION 2 

La Quatorzlhne Conference GBndrale des Poids et Mesures, 

CONSID~RANT 

qu'une 6chelle de Temps Atomlque International dolt (Stre 

que le Bureau International de 1'Heure a prouvd qu'll est 

REND HOKMAGE au Bureau International de 1'Heure pour 

DENANDE aux Institutions nationales et Internationalee de 

mise B la disposition des utillsateurs, 

capable d'assurer ce service, 

l'oeuvre qu'll a d6jh accomplle, 

blen voulolr continuer, et SI possible augmenter, l'alde 
qu'elles donnent au Bureau International de l'Heure, pour le 
bien de la communaute sclentlflque et technique Internationale, 

AUTORISE le Comlt6 International des Poids et Mesures h 
conclure avec le Bureau International de l'Heure les arran- 
gements necessalres pour la rBallsatlon de l'khelle de 
Temps Atomlque International A d6fIni.r par le Comltd Inter- 
nat I onal. 

. 

En prdvislon de cette dmande, le Comlt6 International 
des Polds et Mesures avait chargb le Cornit6 Consultatif pour 
la DBflnltion de la Secondc de prdparer une d6flnltlon du 
Temps Atomlque International. Cette dbflnltlon, approuvbe 
par le Comltd International h sa 59e session (octobre 1970), 
est la suivante : 

"Le Temps Atomlque International est la coordonnee 
de rep6rage tempore1 btablle par le Bureau International 
de 1'Heure sur la base des Indications d'horloges atoml- 
ques fonctionnant dans dlvcrs dtabllssements conformdnent 
h la dbflnltlon de la seconde, unit6 de temps du Systhme 
In t ernat lonal d ' Unl t 6s". 
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APPENDIX B 

Standard Frequency and Time Broadcast Agreements 0 

Contents : 

CCIR Recommendation 460; 

CCIR Report 517. 
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RECOMMENDATlON 460 

STANDARD-FREQUENCY AND TIMESIGNAL EMISSIONS 

(Question 1/71 
7’hc C.C.I.R.. ( 1970) 

CONSlnERISG 

(a)  the doirrhility of eliminating all oflscts from nominal values in the umer frequencies and in 
the time signals; 

the desirability of disseminatinR on 8 world-wide basis precise time intervals in conformity 
with the definition of thc second (SI). rrrdopted by the ISth Gcmnl Conference of Weights 

the continuing need of many users for Universal Time (UT); 

. 

8nd Mcrsures ( 1967) ; 

UNAH1MOI;SI.Y R t  COMMCNDS 

that. from a spccificd datc. carricr Ircqucncic\ and time in!endls 5hauld be m.imiirined 
constant and should correspond IO thc .irloplcJ Jefiriition of IRC wrond. 

that the transmitted timc scale should he itdJusted when nccsrsrry in step, of exactly one 
sccond to main13111 approximarc agreement Hith Univcrsal Time (IrT); 
that thc standard-frcqucncy and time-signal emissions &ould contain information on the 
ditrercnce hetwwn thc time signals and Universal Time (UT); 

that dctrilcd instructions on the implementation of this Recommendation be ndoptcd by 
Study Group 7 rflcr consideration of the report of Interim Working Pany 7/1; 

that the standard-frequency and time-signal emissions should conform to  H 1, 2, 3 rnd 4 
above from 1 January 1972. oo00 h UT;. 

thrt this document be transmitted by the Director, C.C.I.R. lo all Administrrtionr Memoen 
or the I.T.U., to the Scientific Unions (1.A.U.. I.U.G.G., U.R.S.I., I.U.P.A.P.), and other 
organizations such 8s B.I.H., C.I.P.M., I.C.A.O. md 1.M.C.O. 
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2. 

2.1 

2.2 

2.3 

2.4 

(Gueotion 1/7, Reeolut ion 53) 
(1971) 

Ths X I I t h  Plennry Aasembly of the C.C.I.R. adopted unanimously 
Recomrrcndrtion 460. Accordin8 to 8 4 of t h i s  raoommendntion, Study Croup 7 
wam e n t r u s t r d  with the  t a s k  of f o m h t i n g  the  d e t a i l e d  i n s t r u c t i o n s  for 
i t a  implementation on 1 January 1972. 

Study Croup 7 m e t  from 17 - 23 February 1971 nnd adopted t h e  fo l lowing  
t o ~ t  f o r  t h i o  purpoae I 

A s p c i a l  sd jua toen t  t o  t h e  atsndnrd-frequency m d  time-aignal emiesions 
should bc m d e  at  t b  end of 1971 e o  t h s t  the r ead ing  of tho UTC s c a l e  rill I. 
1 January 1972, Ch V Os a t  the i n s t s n t  when the r ead ing  of Atomic Tiee (AT) 
i nd ick ted  by the brew I n t e r c r t i o n s l  de l'tleure(B.1.H.) vi11 be 1 Jqnunry 1972, 
Oh 0% 103. 
h c m e n d q t i o n  j?4-2 will t e  s p e c i f i e d  and nnnounced i n  rrdvence by the 3:s. 

The ccccssary k d j u r t a e n t s  t o  emiseionn which are i n  ciccurd'.qr.-. w i t h  

The depbr tu re  of UTC f r o n  UT1 atiould not  norxlrllly exceed O.7a-- .  

I n r e r t e d  seconds should be c s l l e d  p o s l t i v o  l e a p  eeoonds and omitted 
oeconds should be c s l l e d  n e e t i v e  l e a p  seconds. 

A p o s i t i v e  or n e g i t i v e  l e a p  ~ e c o n d ,  when r e q u i r e d ,  should bo the  l a o t  
second of 4 UTC month, p re fe rab ly  31 December and/or 30 June. A p o s i t i v e  l e a p  
second be8ine r l t  23h 59m 6OS and ends a t  oh @ 0' of the  f i r s t  day of the 
fo l lowing  month. 
followed one sroond la ter  by Oh @ 0' of the f i r a t  day O f  t h e  following monthr 
(See -ex I) .  

I n  the case o f  a negrltive l e a p  second, 2 9  59m w i l l  be 

This Report WM adopted unnnimously. 

00 Universal  TFme 

I n  a p p l i c n t i o n e  i n  which errore of a f e r  hundredthe of a rccond cannot 
t o l e r a t e d ,  i t  l e  necessary t o  s p e c i f y  the form of  Universal  Time (UT), 

n f o r r e d  t o  i n  Recommendation 460, which should be w e d .  

UT1 is a form of UT i n  which c o r r e c t i o n s  have been app l i ed  f o r  the 
r f l r c t e  of small movements of the  E a r t h  t O h t i V 0  to  the axis of r o t a t i o n .  

UT2 is GTI c o r r e c t e d  for the  e f f e c t s  of a enell sennonal change i n  
the rn tc  of r o t a t i o n  of the Elrrth. 

UT1 corresponds d i r e c t l y  wi th  the mplar  p o s i t i o n  of the E a r t h  around 
CMT aq;r be r e g r d e d  a8 its u i s  of ro tR t ion ,  nnd is used i n  t h i s  document. 

t h e  g8mnl e q u i v a l o n t  of UTl. 

I 
I 
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2.5 The ki.I.llnhould decldo upon nnd announce the  occurrence of A l o s p  aecond) 
such an nnnouncomnt l e  t o  bo made a t  l e n e t  e i g h t  wecke i n  sdv,mce. 

2.6 The time a i p s l e  of atsndsrd-frequancy end t ime-signal emiaalonn should 
be kept  as c l o s e  t o  UTC a8 poeeible,  with a maximum dev ia t ion  of one millieecond. 

3 * l  The approximtite value of the d i f f e rence  UT1 minue UTC, ae dieeeminqted 
w i t h  the  time e i p n l e  ehould be denoted D U T l ,  

where DUTl UT1-UTC. 

DUTl may be reptrdod as a cor rec t ion  t o  be added t o  UTC t o  obta in  an approxi- 
mation of UT1. 

3*2 The va lues  of D U T l  .should be given i n  i n t e g r a l  mult iple6 of 0.1 a. The 
BIH is requested t o  determlne ond t o  c i r c u l a t e  one month i n  advance the value 
of DUT1. Administrations and organiza t ions  ehould use theB.I'.H. value of D U T l  
for etanderd-frequency and t ime-signal emissions whenever poReible, and 81pe 
requested t o  c i r c u l a t e  the information as widely as poss ib le  i n  pe r iod ica l s ,  
b u l l e t i n s ,  e t& 

3. 3 Where DUTl is diseeminated by code, the  code ohould be i n  accordmce WMh 
the  fol lowing pr inc ip le8  I 

- the  msgnitude of nUTl is s p e c i f i e d  by the  number of emphasized seconds 
m a r k e r s  and the  sign of D U ' X  is spec i f i ed  by the  pos i t i on  of the  
emphasized eeconds markers with reepect t o  the  minute marker. 
abeence of emphasized m w k e r s  i n d i c a t e s  DUTl  - 0; 

The 

- 
Pull  details  of the  code-s_rgiiuen i n  Annex 11. 

the  coded informntion should be emit ted a f t e r  each i d e n t i f i e d  minute. 
__-- 

3.4 Alterna t ive ly  DUTl m y  be given by voice announcement or i n  morae code. 

3.5 I n  add i t ion ,  UT1-UTC may be given t o  the  same or higher  p rec i s ion  by 
o t h e r  means, for example, i n  morae or voice announcementa, by meeeagee aeeociated 
with maritime b u l l e t i n s ,  weather fo recas t e ,  etc.) announcementa of forthcamlng 
leap seconds m s y  also be made by these  methode, 

of the d i f f e n n c e e  UT1-UTC, UT2-Un: and AT(B.1.H.)-UTC. 
3.6 TheBLtH.is requested t o  continue t o  publ ieh I n  arreara definitive valuea 
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DATINC OY t?4+:'iT:) I!( PY- :  V 1':IfIITY c,Y A 1,";AY :;k;:CCYD 
(Token from 4 Z 1 4  of the Ituport) 

A poeitive or nemt ivc  leltp aecond, rhan required, ehould be the l h a t  
eecond of n UTC month, proforttbly 31 December and/or 30 June. 
lenp second beCino a t  2Jh 59" 6 G 0  and end8 a t  Oh Om 0" of the firet d3y of 
the follorin~ month. 
will be followed one second l a t e r  by oh Wn O8 of the first day of the 
following month. 

A poeitivt 

I n  t t iecw9 of h ne8:rltive leAp aecond, 2jh 59m 568 

Taking account of w h a t  hen beon m i d  i n  the preceding paragraph, the 
dat ing  of event8 In t h e  v i c in i ty  of a lenp second rhall be ef fec ted  in the 
" e r  indicated i n  the fo'llouing f igures  a 

Pos i t ive  leap second 

event 

Designition of the 
date  of the event 

30 June, 23h 598 63.6' U X  
t 

.c t-v--- leap 

I 1  I I I j I  1 1 . 1  I 
56 57 58 59 60 0 1 2 3 4 8  I 

3C June, 2Jh 5gm 
h m  1 July,  0 0 

Nemtive leap eecond 

event 

DaeignRtion of the t date of the event 

t 
30 June, 23h 5gm 'j8.f U'IC 

I I 1  :I I I I I I I 
5 6 5 7 5 8 0 1 2 3 4 5 6  

h m  
30 June, 2jh 5Ym 1 July,  0 0 
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(to Hcpclrt 517) 

CODE FOR TIE TR~t!IS!r!I3SION OF 9UTl 

A poei t ivo  value of DUTl rill be indica ted  by empbeizing o number (n) 
of coneecutivo aeconda markere f o l l o w h e  t h e  minute marker from aeconde 
markere one t o  aeoonde marker (n) inc lue ivoi  (n) baing  an i n t ege r  from 
L t o  7 inc lus ive .  

DUTl - ( n  x 0 . 1 ) ~  

A n e e t i v o  value of D U T l  rill be i nd ica t ed  by emphasizing a number (ma) 
of consecut ive seconds msrkors following the  minute marker from saconde 
marker n ine  to  seconde marker ( 8  + m )  inc lus ive ;  (m) being an i n t e g e r  fraa 
1 t o  7 inc lus ive .  

DUTl - -(m x 0.1)s 

A zero va lue  of DUTl rill be i nd ica t ed  by the  absence of emphasized 
seconds markers. 

The appropr ia te  second8 marker6 may be emphasized, f o r  example, by 
1enTtkening. doubling, s p l i t t i n g ,  or  tone modulation of the normal secondo 
merkere. 

DUTl - + 0 .5s  

DUTl = - 0.2s 



APPENDIX C 

NBS Enabling Legislation 

Contents : 

NBS Legislative Authority (1 5 U. S. C. 272);  

Departmental Organizational Order 30-2A; 

Departmental Organizational Order 30 -2B. 
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U. S. DEPARTMENT OF COMMERCE 
NATIONAL BUREAU OF STANDARDS Chapter 1 Authori ty  

ADMINISTRATIVE 
MANUAL Subchapter 1 L e g i s l a t i v e  Au thor i ty  

1 .01.01 
1.01.02 
1.01.03 
1.01.04 

1.01.06 
1.01.07 
1.01.08 
1.01.09 
1.01.10 
1.01.11 
1.01.12 
1 e01 13 
1.01.14 
1.01.15 
1.01.16 
1.01.17 
1.01.18 
1.01.19 

1.01 e05 

1.01.20 

LEGISLATIVE AUTHORITY 

S e c t i o n s  

Basic L e g i s l a t i o n  
Bureau E s t a b  1 i shed  
Funct ions o f  S e c r e t a r y  
Functions: For Whom Exercised 
Di rec to r :  Powers and Duties  
Appointment of O f f i c e r s  and Employees 
S e r v i c e  Charges 
Ownership of F a c i l i t i e s  
Regu la t ions  
V i s i t i n g  C o m i t t e e  
G i f t s  and Bequests 
Working C a p i t a l  Fund 
Acqu i s i t i on  of Land f o r  F i e l d  S i t e s  
Cons t ruc t ion  and Improvement o f  Bui ldings and F a c i l i t i e s  
Funct ions and A c t i v i t i e s  
F i r e  Research and S a f e t y  
T e s t i n g  M a t e r i a l s  f o r  District  of Columbia 
Na t iona l  Hydraulic Laboratory 
Other  L e g i s l a t i o n  
a .  Standards of E l e c t r i c a l  and Photometric Measurement 
b. Research Assoc ia t e s  
Au thor i ty  f o r  C e r t a i n  Expendi tures  

1.01.01 
BASIC LEGISLATION 
The Na t iona l  Bureau of Standards was e s t a b -  
l i s h e d  on March 3, 1901, by "An A c t  t o  
E s t a b l i s h  t h e  Na t iona l  Bureau of Standards" 
(31  S t a t .  1449). Extensive amendments were 
made i n  1950 by passage of Pub l i c  Law 
81-619 (64 S t a t .  371);  i n  1956 by Pub l i c  
Law 84-940, (70 S t a t .  959);  and i n  1958 by 
P u b l i c  L a w  85-890 (72 S t a t .  1711). The 
p r o v i s i o n s  of t h e  o r g a n i c  a c t  and amend- 
ments a r e  merged i n  t h e  fol lowing s ta tement  
o f  b a s i c  l e g i s l a t i o n  quoted from T i t l e  15 
o f  t h e  United S t a t e s  Code. 

1.01.02 
BUREAU ESTABLISHED 
(15 U.S.C. 271) 
"The O f f i c e  of Standard Weights and Measures 
s h a l l  be known a s  t h e  Ndtional Bureau of 
Standards." 

1.01.03 
FUNCTIONS OF SECRETARY 
(15 U.S.C. 272) 
"The S e c r e t a r y  o f  Commerce ( h e r e i n a f t e r  
r e f e r r e d  t o  as t h e  IlSecretaryfI) is 
au thor i zed  t o  undertake t h e  following 
func t ions  : 

A p r i l  30, 1968 
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Legislative Authority 2 4-30-68 

I'(a) The custody, maintenance, and develop- 
ment of the national standards of measure- 
ment, and the provision of means and methods 
for making measurements consistent with 
those standards, including the comparison 
of standards used in scientific investiga- 
tions, engineering, manufacturing, commerce, 
and educational institutions with the 
standards adopted or recognized by the 
Government. 

"(b) The determination of physical con- 
stants and properties of materials when 
such data are of great importance to scien- 
tific or 'manufacturing interests and are 
not to be obtained of sufficient accuracy 
elsewhere . 
"(c) The development of methods for test- 
ing materials, mechanisms, and structures, 
and the testing of materials, supplies, and 
equipment, including items purchased for 
use of Government departments and indepen- 
dent establishments. 

!I( d) Cooperation with other governmental 
agencies and with private organizations in 
the establishment of standard practices, 
incorporated in codes and specifications. 

"(e) Advisory service to Government 
agencies on scientific and technical 
problems. 

Il(f) Invention and development of devices 
to serve special needs of the Government. 

"In carrying out the functions enumerated 
in this section, the Secretary is authorized 
to undertake the following activities and 
similar ones for which need may arise in 
the operations of Government agencies, 
scientific institutions, and industrial 
enterprises: 

I f (  1) the construction of physical standards; 

ll(2) the testing, calibration, and certif- 
ication of standards and standard measuring 
apparatus ; 

\/- 

l'(3) the study and improvement of instru- 
ments and methods of measurements; 

l f ( 4 )  the investigation and testing of 
railroad track scales, elevator scales, and 
other scales used in weighing commodities 
for interstate shipment; 

"(5) cooperation with the States in 
securing uniformity in weights and measures 
laws and methods of inspection; 

"(6) the preparation and distribution of 
standard samples such as those used in 
checking chemical analyses, temperature, 
color, viscosity, heat of combustion, and 
other basic properties of materials; also 
the preparation and sale or other distribu- 
tion of standard instruments, apparatus and 
materials for calibration of measuring 
equipment; 

I l (7 )  the development of methods of chemical 
analysis and synthesis of materials, and 
the investigation of the properties of rare 
substances; 

l l(8) the study of methods of producing and / 

of measuring high and l o w  temperatures; and 
the behavior of materials at high and at 
low temperatures; 

11(9) the investigation of radiation, 
radioactive substances, and X-rays, their 
uses, and means of protection of persons 
from their harmful effects; 

"(10) the study of the atomic and molecular 
structure of the chemical elements, with 
particular reference to the characteristics 
of the spectra emitted, the use of spectral 
observations in determining chemical 
composition of materials, and the relation 
of molecular structure to the practical 
usefulness of materials; 

If(11) the broadcasting of radio signals 
of standard frequency; 

MBS Administrative Manual 
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Legislative Authority 3 4-  3 0 - 68 

-- 

"(12) the investigation of the conditions 
which affect the transmission of radio 
waves from their source to a receiver; 

"(13) the compilation and distribution of 
information on such transmission of radio 
waves as a basis for choice of frequencies 
to be used in radio operations; 

I t (  14) the study of new technical processes 
and methods of fabrication of materials 
in which the Government has a special 
interest; also the study of methods of 
measuremept and technical processes used 
in the manufacture of optical glass and 
pottery, brick, tile, terra cotta, and 
other clay products; 

, I (  15) the determination of properties of 
building materials and structural elements, 
and encouragement of their standardization 
and most effective use, including investi- 
gation of fire-resisting properties of 
building materials and conditions under 
which they may be most efficiently used, 
and the standardization of types of 
appliances for fire prevention; 

If(  16) metallurgical research, including 
study of alloy steels and light metal 
alloys; investigation of foundry practice, 
casting, rolling, and forging; prevention 
of corrosion of metals and alloys; behavior 
of bearing metals; and development of 
standards for metals and sands; 

"(17) the operation of a laboratory of 
app lied ma thema t ics ; 

"(18) the prosecution of such research 
in engineering, mathematics, and the 
physical sciences as may be necessary to 
obtain basic data pertinent to the func- 
tions specified herein; and 

I t (  19) the compilation and publication of 
general scientific and technical data 
resulting from the performance of the 

functions specified herein or from other 
sources when such data are of importance 
to scientific or manufacturing interests 
or to the general public, and are not 
available elsewhere, including demonstra- 
tion of the results of the Bureau's work 
by exhibits or otherwise as may be deemed 
most effective." 

1.01.04 
FUNCTIONS: FOR WHOM EXERCISED 
(15 U.S.C. 273) 
?!The bureau shall exercise its functions 
for the Government of the United States; 
for any State or municipal government 
within the United States; or for any 
scientific society, educational institution, 
firm, corporation, or individual within the 
United States engaged in manufacturing or 
other pursuits requiring the use of 
standards or standard measuring instruments. 
All requests for the services of the bureau 
shall be made in accordance with the rules 
and regulations established in sections 276 
and 277 of this title [15 U.S.C.].tl 

1.01.05 
DIRECTOR: POWERS AND DUTIES 
(15 U.S.C. 274) 
"The director shall be appointed by the 
President, by and with the advice and 
consent of the Senate. He shall have the 
general supervision of the bureau, its 
equipment, and the exercise of its func- 
tions. He shall make an annual report 
to the Secretary of Commerce, including an 
abstract of the work done during the year 
and a financial statement. He may issue, 
when necessary, bulletins for public 
distribution, containing such information 
as may be of value to the public or 
facilitate the bureau in the exercise of 
its functions.fl 
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L e g i s l a t i v e  Author i ty  

1.01.06 
APPOINTMENT OF OFFICERS AND EMPLOYEES 
(15 U.S.C. 275) 
"The  o f f i c e r s  and employees of  t h e  bureau, 
except  t h e  d i r e c t o r ,  s h a l l  be appoin ted  by 
t h e  S e c r e t a r y  o f  Commerce a t  such t i m e  as 
t h e i r  r e s p e c t i v e  s e r v i c e s  may become 
necessary  . I t  

1.01.07 
SERVICE CHARGES 
(15 U.S.C. 275a) 
"The S e c r e t a r y  s h a l l  charge f o r  s e r v i c e s  
performed under  t h e  a u t h o r i t y  o f  s e c t i o n  
273 o f  t h i s  t i t l e ,  [l5 U.S.C.] except  i n  
c a s e s  where he determines t h a t  t h e  i n t e r e s t  
o f  t h e  Government would be b e s t  se rved  by 
waiving t h e  charge .  
based upon f i x e d  p r i c e s  o r  c o s t s .  The 
a p p r o p r i a t i o n  o r  fund bear ing  t h e  c o s t  of 
t h e  s e r v i c e s  may be reimbursed, o r  t h e  
S e c r e t a r y  may r e q u i r e  advance payment 
s u b j e c t  t o  such adjustment on completion 
o f  t h e  work as may be agreed  upon.11 

Such charges  may be 

1.01.08 
OWNERSHIP OF FACILITIES 
(15 U.S.C. 276) 
" I n  t h e  absence o f  s p e c i f i c  agreement t o  
t h e  con t r a ry ,  a d d i t i o n a l  f a c i l i t i e s ,  
inc luding  equipment, purchased pursuant  t o  
t h e  performance of services au tho r i zed  
by s e c t i o n  273 o f  t h i s  t i t l e  [15 U.S.C.] 
s h a l l  be come t h e  p rope r ty  o f  t h e  Department 
o f  Cormnerce.Il 

4-30-68 

t o  b e  a t t a i n e d  i n  s t anda rds  submitted fo r  
v e r i f i c a t i o n ,  t h e  s e a l i n g  of s t anda rds ,  
t h e  disbursement and r e c e i p t  o f  moneys, 
and such o t h e r  matters a s  he may deem 
necessary  f o r  ca r ry ing  i n t o  e f f e c t  s e c t i o n s  
271-278b of t h i s  t i t l e  [15 U.S.C.].ll 

'.J 

1 .o 1.10 
VISITING COMMITTEE 
(15 U.S.C. 278) 
"There s h a l l  be a v i s i t i n g  committee o f  
f i v e  members t o  be appointed by t h e  
Sec re t a ry  of Commerce, t o  c o n s i s t  o f  men 
prominent i n  t h e  va r ious  i n t e r e s t s  
involved, and not  i n  t h e  employ of t h e  
Government. This  c o m i t t e e  s h a l l  v i s i t  
t h e  bureau a t  least  once a y e a r ,  and 
r e p o r t  t o  t h e  Sec re t a ry  o f  Commerce upon 
t h e  e f f i c i e n c y  o f  i t s  s c i e n t i f i c  work and 
t h e  cond i t ion  of i t s  equipment. The mem- 
b e r s  of t h i s  committee s h a l l  se rve  without 
compensation, bu t  s h a l l  be pa id  the  a c t u a l  
expenses incu r red  i n  a t t e n d i n g  i t s  meetings 
The pe r iod  o f  s e r v i c e  o f  t h e  members o f  
t h e  committee s h a l l  be so ar ranged  t h a t  one 
member s h a l l  r e t i r e  each y e a r ,  and t h e  
appointments t o  be f o r  a pe r iod  o f  f i v e  
years .  Appointments made t o  f i l l  vacancies  
occur r ing  o t h e r  than  i n  t h e  r e g u l a r  manner 
are t o  be made of t h e  remainder of t h e  
pe r iod  i n  which t h e  vacancy e x i s t s . "  

J 

1.01.11 
GIFTS AND BEQUESTS 
(15 U . S . C .  278a Repealed) 
Sec t ion  4 ( a ) ( l )  o f  Pub l i c  Law 88-611, dated 
October 2, 1964 [ 7 8  S t a t .  991, 5 U.S.C. 

1.01 -09 
REGULATIONS 
(15 U.S.C. 277) 608a, 608bl r epea led  s p e c i a l  s t a t u t o r y  
"The S e c r e t a r y  of Commerce s h a l l ,  from a u t h o r i t y  p rev ious ly  e x i s t i n g  a t  NBS wi th  
t ime t o  t ime,  make r e g u l a t i o n s  regard ing  r e spec t  t o  t h e  acceptance o f  g i f t s  and 
t h e  payment of f e e s ,  t h e  l i m i t s  of t o l e r a n c e  beques ts .  G i f t s  and beques ts  rece ived  a r e  

NBS Admin i s t r a t ive  Manual 
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United States of America 
DEPARTMENT OF COMMERCE 

DEPARTMENT 

c 15 '  N>)'*i<< 7' -4 c ~ .? zl 
DEPARTMENT ORDER $B.a, 

& C'Lm I 

ORDER SERIES 
l M T E  OF xssuANcE 

I October  1 ,  1968 October 1,  1968 

NATIONAL BUREAU OF STANDARDS 

SECTION 1. PURPOSE. 

The purpose of th i s  order is to delegate  authority to the  Director of the National Bureau of 
Standards,  hereinafter referred to as the  Director, and t o  prescribe the functions of the 
National Bureau of Standards,  hereinafter referred to as the  Bureau. 

SECTION 2 .  GENERAL. 

.01 
15 U.S.C. 271) 

The National Bureau of Standards,  es tabl ished by Act of March 3 ,  1901, (31 Stat .  1449; 
is hereby continued a s  a primary operating unit of the Department of Commerce. 

.02 The Director, who is appointed by the President by and with the advice and consent of the 
Senate ,  is t h e  head of t h e  Bureau. The Director shal l  report and be responsible to  the Assistant 
Secretary for Science and Technology. 

.03 The Director sha l l  be a s s i s t e d  by a Deputy Director, who shal l  b e  the principal a s s i s t an t  
t o  the Director and sha l l  perform the functions of the Director during the latter 's absence  or 
disabil i ty.  He  sha l l  also serve a s  Acting Director whenever the position of Director is vacant ,  
unless  and until t he  Secretary shal l  make a further designation. In the absence  of both the 
Director and Deputy Director, a n  employee of the Bureau designated in  writing by the Director 
shal l  a c t  a s  Director. 

SECTION 3 .  DELEGATION OF AUTHORITY. 

.Ol Pursuant t o  authority vested i n  the Secretary of Commerce by law (including Reorganization 
Plans No .  3 of 1946, N o .  5 of 1950, and No. 2 of 19651, and subject t o  such policies and direc- 
tives as the Secretary of Commerce or the  Assistant Secretary for Science and Technology may 
prescr ibe,  and with the exceptions s e t  forth i n  paragraph .02 of th i s  sect ion,  the Di:ecto: IS 
hereby delegated the authority t o  perform the functions vested in  the Secretary of Commrxrce by 
the following Chapters of Title 15, United States  Code: 

a .  Chapter 6 (Weights and Measures); 

b .  
netic and sound wave propagation phenomena and geoacoust ics  which have been assiqnc,d t G  t h r  
Environmental Science Services Administration); I 

Chapter 7 (The Bureau of Standards,  except for those act ivi t ies  pertaining to  elcctromaq- 

c .  Chapter 23 (Dissemination of Technical,  Scientific,  and Engineering Information); 

d .  Chapter 25 (Flammable Fabrics); 

e .  Chapter 26 (Household Refrigerators); and 

f .  

. 0 2  

Chapter 39 (Fair Packaging and Labeling). 

The above delegations of authority a re  subject  to the following limitations: 

a .  The Director 
res  pons i bi li t i e s , 
or publication of 
Chapters 7 ,  2 5 ,  

. may issue sucn regulatioils as he considers riezessary to  Larry out h i s  
except that  procedural regulations pertairiiiiq t o  tne  formulation, adoption, 
voluntary o r  mandatory product s tandards,  a5 provided for or authorized by 
2 6 ,  and 39 of Title 15,  U.S. Code,  are  t o  be issued by the  Assistant 

Secretary for Science and Technology. 
64 



- 2 -  

b. 
mabili ty s tandards ,  to appoint m e m b e r s  of, and dea l  with, the National Advisory Commit tee  
for  the F lammable  F a b r i c s  Act, and to  t r ansmi t  a n  annual r epor t  of the r e s u l t s  of the De- 
par tment ’s  ac t iv i t ies  in ca r ry ing  out the F lammable  F a b r i c s  Act, as amended, a r e  r e s e r v e d  
to the Sec re t a ry .  The authority to  make de termina t ions  of possible need for ,  and to insti tute 
proceedings f o r  the de te rmina t ion  of, a flammabili ty s tandard  o r  o ther  regulation is delegated 
to the Ass is tan t  Sec re t a ry  fo r  Science and Technology by Department Orde r  177. 

c. 
Chapter 26, Title 15, U.S. Code, is r e s e r v e d  to the Secre ta ry .  

d. 
excludes the authority to make  de termina t ions  of (1) an  undue proliferation of weights, mea-  
s u r e s ,  o r  quantit ies,  pursuant t o  15 U.S.C. 1454 (d), and ( 2 )  the non-adoption of s tandards  
o r  the non-observance of adopted s tandards ,  pursuant  to 15 U.S.C. 1454 (e ) ,  which au thor -  
i t i es  have been delegated to  the Ass is tan t  S e c r e t a r y  for  Science and Technology. The au- 
thor i t ies  to submit r e p o r t s  t o  the Congress  concerning non-adoption o r  fa i lure  to  observe  
voluntary product s tandards ,  pursuant  to 15 U.S.C. 1454 (e ) ,  and to t r ansmi t  a n  annual 
r epor t  to the Congress ,  a s  r equ i r ed  by 15 U.S.C. 1457, a r e  r e s e r v e d  to the Secre ta ry .  

. 03 
the Sec re t a ry  by Section 759(f), Chapter 16, Ti t le  40, United S ta tes  Code, pertaining to the 
conduct of r e s e a r c h  and the provision of scientific and technological advisory  se rv ices  r e -  
lating to automatic data process ing  (ADP) and  re la ted  sys t ems ,  except that recommenda-  
t ions to the P res iden t  concerning the es tab l i shment  of uniform F e d e r a l  ADP s tandards  will 
be submitted by the Sec re t a ry ,  

. 04 
t a ry  by: 

a. Public Law 90-396 (82 Stat. 339), called the Standard Reference Data Act;  and 

b. 
submiss ion  of r e p o r t s  and recommendat ions  thereon to the Congress  sha l l  be r e se rved  to the S e c r e -  
ta ry .  

. 0 5  Pur suan t  to the authority delegated to the Sec re t a ry  by the Adminis t ra tor  of the Genera l  
Se rv ices  Administration ( T e m p o r a r y  Regulation E-10, Ju ly  11, 1967, Fede ra l  P rope r ty  Manage- 
ment Regulations),  and subject to such policies and d i rec t ives  a s  the Sec re t a ry  o r  the Ass i s t -  
ant Sec re t a ry  for Science and Technology may p resc r ibe ,  the Direc tor  i s  hereby delegated au-  
thority to opera te  a n  automatic data process ing  se rv ice  center .  

. 06 
Administration, dated August 15, 1967, (32 F.R. 11969), to appoint uniformed guards  as 
special  policemen and to make a l l  needful ru l e s  and regulations for the protection of those 
pa rce l s  of p roper ty  at  National Bureau  of Standards installations which a r e  not protccted by 
GSA guards ,  and over which the F e d e r a l  Government has exclusive o r  concurren t  jurisdiction, 
is hereby retielegated to the Direc tor .  This  authority sha l l  be exerc ised  in accordance  w l t h  
t l l c  requi rements  o! the F e d e r a l  P r o p e r t y  and Administratlve Se rv ices  Act of 1949 (63  Stat. 
< is  ;tnic~nded, , ~ n d  t h t x  Act of June  1 ,  1948 (62 Stat. L 8 1 ) ,  a s  amended, and policies,  p rocedures ,  
and cont ro ls  of the Genera l  Se rv ices  Administration. 

. 0 7  Thc Dirc,rtor o f  the National Bureau of Standards may redelegate his authority to appro-  
pr ia te  officials of the National Bureau of S tandards ,  subject to such conditions in the exe rc i se  
oi s u c h  authority a s  he may p resc r ibe .  

With r e s p e c t  t o  Chapter 25 of Title 15, U.S. Code, the au thor i t ies  t o  adopt final f l am-  

The authority to p re sc r ibe  and  publish commerc ia l  s tandards ,  pursuant to Section 1213, 

With r e spec t  to Chapter 39 of Title 15, U.S. Code, the authority delegated in th i s  o rde r  

The Direc tor  is fur ther  delegated the authority to pe r fo rm the functions ass igned  to 

The Direc tor  is fu r the r  delegated the authority to pe r fo rm the functions vested in the Sec re -  

Public Law 90-472 (82 Stat. 693) authorizing a me t r i c  sys t em study to be made, except that 

i -L U.” I ( 13/2b/C ,v 

The authority delegated to the Sec re t a ry  by the Adminis t ra tor  of the Genera l  Se rv ices  

377), 

SECTION 4. E-UNCTIONS. 

. 0 1 

a. 
ma king me a s 11 r e mc n t  s cons i s t e nt with those s taxida r d s ; 

The National Bureau of S tandards  sha l l  pe r fo rm the following functions: 

Develop and maintain the national s tandards  of measu remen t ,  and provide means  f o r  
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._ 

b. 

c. Develop methods f o r  tes t ing  ma te r i a l s ,  mechan i sms ,  and s t r u c t u r e s ,  and conduct 
such  t e s t s  thereof as may  be necessa ry ,  with pa r t i cu la r  r e fe rence  to the needs  of Govern- 
ment agencies ;  

Determine the phys ica l  constants and  proper t ies  of ma te r i a l s ;  

d. Cooperate with and a s s i s t  industry,  bus iness ,  consumers ,  and  governmental  o rgan-  
izations in the es tab l i shment ,  technical review, de te rmina t ion  of acceptabili ty,  and publi- 
cation of voluntary s tandards ,  recommended specifications,  s tandard  prac t ices ,  and model 
codes and ord inances ;  

e .  Provide  adv i so ry  se rv ice  to Government agencies  on scientific and  technica l  problems;  

f .  Conduct a p r o g r a m  fo r  the collection, compilation, c r i t i ca l  evaluation, publication, 
and  d isseminat ion  of s t anda rd  r e fe rence  data;  

g. 
Government;  

Invent and  develop devices  to s e r v e  spec ia l  scientific and  technological needs of the 

h. 
o rganiza t ions ,  fo r  the development of international s t anda rds  of prac t ice ;  

Conduct p r o g r a m s ,  i n  cooperation with United S ta tes  bus iness  groups and s tandards  

i. Conduct a p rogram of r e s e a r c h ,  investigation, and  training with r e spec t  to the f lam-  
mabili ty cha rac t e r i s t i c s  of tex t i les  and  f ab r i c s ;  

j .  
and  engineering information; 

k. 
ness  of use by the F e d e r a l  Government of computers  and r e l a t ed  techniques; and 

Maintain a clearinghouse fo r  the collection and d isseminat ion  of scientific,  technical,  

Conduct r e s e a r c h  and  provide technical s e r v i c e s  designed to improve  the effective- 

1. 
90-259 (82 Stat. 34-39) amending Chapter  7 of Ti t le  15, United States Code).  

. 0 2  
Labeling Act (Chapter 39, Title 15, United States Code): 

Conduct a national f i r e  r e s e a r c h  and safety p rogram,  (as provided for  by Public Law 

The Bureau  sha l l  pe r fo rm the following functions, pursuant to the Fair Packaging and 

a .  Asce r t a in  the number and o ther  cha rac t e r i s t i c s  of the weights,  m e a s u r e s ,  and  
quantit ies in which commodities a r e  packaged fo r  r e t a i l  sa le ;  

b. Conduct s tud ies  of the relationship bctwecn the weights ,  m e a s u r e s ,  and  quantit ies i n  
which commodi t ies  a r e  packaged and  the abil i ty of consumers  to make value compar isons ;  

c. 
pursuant to 15 U. S. C. 1454 a r e  being followed by industry; 

Conduct s tud ies  concerning the extent to which voluntary product s tandards  adopted 

d. Distribute copies of regulations and s tandards  promulgated under th i s  chapter ,  and 
provide information and a s s i s t ance  to appropr ia te  State officials,  to promote  uniformity in 
State and F e d e r a l  regulation of the labeling of consumer  commodities;  

e .  
Technology, and  pe r fo rm such o ther  ac t iv i t ies  as he may  reques t  to facil i tate d i scharge  of 
h i s  respons ib i l i t i es  under the Act; and  

Provide  r epor t s  and recommendat ions  to the Ass is tan t  Sec re t a ry  f o r  Science and 

f .  
a b  a r e  necessa ry  to achieve the objectives of the Act. 

Conduct such o ther  s tud ies ,  investigations,  and s tandards  development ac t iv i t ies  
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. 0 3  The Bureau ,  as  appropriate ,  wil l  request  the views s f ,  and provide an opportunity 
f o r  participation by, the Business  and Defense Serv ices  Administration in  the develop- 
ment and execution of its responsibi l i t ies  for  conducting investigations and ana lyses ,  and 
f o r  developing o r  apprais ing product s tandards ,  under the Flammable Fabr i c s  Act ,  the 
Fair Packaging and Labeling Act ,  o r  other  Bureau authori t ies .  

SECTION 5. EFFECT ON OTHER ORDERS. 

This  o rde r  supersedes  Department Order  90-A of May 12,  1966, as wel l  a s  those pro-  
visions relating to the National Bureau of Standards contained in the Directive of the 
Assis tant  Sec re t a ry  for Science and Technology, dated May 24, 1567 (32 F. R .  7876). 

Acting Secre ta ry  of Commerce  

USCOhIM-DC - 3272 
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United States of America 
DEPARTMENT OF COMMERCE 

DEPARTMENT 
ORDER SERIES 

Department Order  90-A of October 1. 1968, is hereby amended as follows: 

C .g;ym?aT* r n  

DEPARTMENT ORDER * 30-c174 
Amendment 1 

DATE OF ISSUANCE EPPHCrlVE DATE 

A 

December 26, 1968 December 26, 1968 

SECTION 3. DELEGATION OF AUTHORITY. A new subparagraph .04c. is added to  read: 

"c. 
basic scientific r e s e a r c h  to nonprofit institutions of higher education and to nonprofit organi- 
zations whose p r imary  purpose is the conduct of scientific research.  " 

Public Law 85-934 ( 7 2  Stat 1793; 42 U.S.C. 1891-3) to make g ran t s  for the support  of 

Sec re t a ry  o Commerce  I 

USCOMM-DC - 3323 
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Unlted States of America 
DEPARTMENT OF COMMERCE 

DEPARTMENT 
ORGANIZATION 

ORDER SERIES 
IUBJET 

DATE OF ISSUANCE 

November 16, 1970 

EFFECTIVE DATE 

November 16, 1970 

NATIONAL BUREAU OF STANDARDS 

SECTION 1. PURPOSE. 

This order prescribes the organization and assignment of functions within the National Bureau of 
Standards (NBS). 

SECTION 2. ORGANIZATION. 

The organization structure and l ine of authority of the National Bureau of Standards shal l  be a s  
depicted in  the attached organization chart. 

SECTION 3 .  OFFICE OF THE DIRECTOR. 

.01 
of its programs. 

.02 
functions of the Director in  the lat ter ' s  absence.  

The Director determines the policies of the Bureau and directs the development and execution 

The Deputy Director assists the  Director in  the direction of t he  Bureau and performs t h e  

SECTION 4 .  STAFF UNITS REPORTING TO THE DIRECTOR. 

.01 
with the academic insti tutions 
tween the  Bureau and other Government agencies.  

.02 
General Counsel and as  provided in  Department Organization Order 10-6, serve as the  law office 
of and have responsibility for all legal services a t  the National Bureau of Standards. 

SECTION 5. OFFICE OF THE ASSOCIATE DIRECTOR FOR PROGRAMS. 

The Office of the Associate Director for Programs shal l  perform the functions of policy development, 
program analysis ,  and program promotion; sponsor and coordinate the performance of i s sue  and 
impact studies; relate Bureau programs to national needs; generate planning formats and develop 
information on NBS program plans and s ta tus  for internal and external audiences: administer evaiua- 
tion panels; and define alternatives for the allocation of resources and advise  Bureau management 
on their implications. 

SECTION 6. OFFICE OF THE ASSOCIATE DIRECTOR FOR ADMINISTRATION. 

.01 The Associate Director for Administration shal l  be the principal a s s i s t an t  and adviser t o  the 
Director on management matters and is responsible for the conduct of administrative management 
functions,  including the management of NBS buildings, plants,  and non-scientific facil i t ies.  He 
shal l  carry out t hese  responsibil i t ies primarily through the  organization units specified below 
which are  under his direction. 

.02 
ments and reports, and provide staff a s s i s t ance  on accounting and related matters. 

.03 The Administrative Services Division shal l  be responsible for security,  safety,  emergency 
planning, and civil defense activit ies;  provide m a i l  messenger, communications, duplicating, and 
related office services;  manage u s e  of auditorium and conference rooms: conduct records and forms 
management programs: operate a n  NBS records holding area; manage the NBS motor vehicle fleet: 
and provide janitorial service.  

The Office of Academic Liaison shal l  serve as the focal point for t he  Bureau's cooperation 
and serve as  l ia ison office for cooperative research act ivi t ies  be- 

The Office of Legal Adviser shal l ,  under the professional supervision of the Department's 

The Accounting Division shal l  administer the official system of central  fiscal records,  pay- 

69 



DO0 30-2B - 2 -  

.04 The Budget Division shall  provide advice and a s s i s t ance  to l ine management in  the 
preparation, review, presentation, and management of the Bureau's budget encompassing 
its total financial resources. 

.OS The Management and Organization Division shal l  provide consultative services to  
l ine  management in  organization, procedures, and management practices: develop 
administrative information systems: maintain the directives system: and perform reports 
management functions. 

.06 The Personnel Division shall  advise on personnel policy and utilization; administer 
recruitment, placement, c lass i f icat ion,  employee development and employee relations 
activit ies:  and a s s t s t  operating officials on these  and other a spec t s  of personnel manage- 
ment. 

.07 
perform staff work in planning and providing grounds, buildings, and improvements at 
other Bureau locations. 

The Plant Division shal l  maintain the physical plant a t  Gaithersburg, Maryland, and 

.08 
purchased by the Bureau, keep records and promote effective utilization of property, a c t  
a s  the Bureau coordinating office for research, construction, supply and l e a s e  contracts 
of the Bureau, and administer telephone communications services  and travel services.  

The Supply Division shal l  procure and distribute material, equipment, and supplies 

.09 
scientific instruments and auxiliary equipment. 

The Instrument Shops Division shal l  design, construct,  and repair precision 

SECTION 7. OFFICE OF THE ASSOCIATE DIRECTOR FOR INFORMATION PROGRAMS. 

.O 1 
and accessibi l i ty  of scientific information generated within NBS and other agencies of the 
Federal Government: promote the development of the National Standard Reference Data 
System and a system of information analysis  centers dealing with the broader a spec t s  of 
the National Measurement System: provide appropriate services to  ensure that  the NBS 
staff has  optimum accessibi l i ty  to  the scientific information of the world: and direct 
public information act ivi t ies  of the Bureau. 

The Associate Director for Information Rograms shall  promote optimum dissemination 

.02 ?he Office of Standard Reference Data shall  administer the National Standard 
Reference Data System which provides cri t ically evaluated data in  the physical sciences 
on a national bas i s .  This requires arrangement for the continuing systematic review of 
t h e  national and international scientific literature in the physical sciences,  the  evaluation 
of the data it contains,  the stimulation of research needed to  f i l l  important gaps in  the  
data ,  and the compilation and dissemination of evaluated data through a variety of publi- 
cation and reference services tailored t o  user needs in science and industry. 

.03 The Office of Technical Information and Publications shal l  foster the outward com- 
munication of the Bureau's scientific findings and related technical data to science and 
industry through reports, ar t ic les ,  conferences and meetings, f i l m s ,  correspondence and 
other appropriate mechanisms: and a s s i s t  in the preparation, scheduling, printing and 
distribution of Bureau publications. 

.04 
the  Bureau, including conventional library services, bibliographic, reference, and trans- 
lation services: and serve a s  a reference and distribution center  for Congressional legis- 
la t ive materials and issuances of other agencies.  

The Library Division shal l  furnish diversified information services to the staff of 

.OS 
the  Bureau, including coordination of relations with the  general press ,  and policy guidance 
for inquiry service for the general public. 

The Office of Public Information shall  conduct the public information act ivi t ies  of 

.06 
ties in the area of international scientific exchanges. 

The Office of International Relations shal l  serve a s  the focal point for Bureau activi- 
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gECTLON 6 .  CENTER FO R COMPUTER SCIENCES AND TECHNOLOGY. 

.01 
vide technical services  designed t o  a id  Government agencies  in  improving cost effective- 
nes s  in the conduct of their programs through the select ion,  acquisition, and effective 
utilization of automatic data processing equipment (Public Law 89-306): and serve a s  the  
principal focus within the executive branch for the  development of Federal standards for 
automatic data  processing equipment , techniques , and computer languages. 

The Center for Computer Sciences and Technology shal l  conduct research and pro- 

.02 
of the Center. 

The Director shal l  direct  the development, execution, and evaluation of the programs 

.03 

a .  
nation for Government efforts in the development of information processing standards a t  
t he  Federal , national , and international levels. 

The functions of the organizational units of the Center are  a s  follows: 

The Office of Information Processing Standards shal l  provide leadership and coordi- 

b. 
for computer sc iences  and technology. 

The Office of Computer Information shal l  function a s  a specialized information center 

c. The Computer Services Division shal l  provide computing and data conversion services  
to NBS and other agencies  on a reimbursable basis: and provide supporting problem ana lys is  
and computer programming as required. 

d. The Systems Development Division shal l  conduct research in  information sc iences  
and computer programming: develop advanced concepts for the design and implementation 
of data processing systems: and provide consultative services  to other agencies  in  soft- 
ware a spec t s  of the  design and implementation of data processing systems. 

e. 
ment in selected a reas  of information processing technology and related discipl ines  to 
improve methodologies and to  match developing needs with new or improved techniques 
and tools. 

The Information Processing Technology Division shal l  conduct research and develop- 

SECTION 9.  INSTITUTE FOR BASIC STANDARDS. 

.01 
States  of a complete and consis tent  system of physical measurement: coordinate that  
system with measurement systems of other nations: and furnish essent ia l  services leading 
to accurate and uniform physical measurements throughout the  Nation's scient i f ic  community, 
industry, and commerce. 

The Institute for Basic Standards shal l  provide the  central bas i s  within the United 

.02 The Office of the Director. 

a .  
of the Institute. 

The Director sha l l  direct the development, execution, and evaluation of the programs 

b. 
functions of the  Director in  the  la t te r ' s  absence.  

The Deputy Director shal l  assist in the direction of the inst i tute  and perform the 

c. 
direction of the  Institute's programs a t  Boulder and report to the  Associate Director for 
Administration through the Director , IBS, in  supervising the administrative divisions a t  
Boulder. 

The Deputy Director, Institute for Basic StandarddBoulder shal l  a s s i s t  in the 

d. 
StandarddBoulder, include: 

The administrative divisions reporting to the Deputy Director, Institute for Basic 

. 
Administrative Services Division 
Plant Division 
Instrument Shops Division 
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These divisions and units within h i s  office shal l  provide staff support for the technical 
program and administrative services for t he  NBS organization a t  Boulder, Colorado, The 
administrative units and divisions sha l l  also service,  a s  needed, National Oceanic and 
Atmospheric Administration and Office of Telecommunications units at Boulder, Colorado, 
and assoc ia ted  field stations. 

.03 
services program , including development and dissemination of uniform policies on Bureau 
calibration practices. 

The Office of Measurement Services shal l  coordinate the Bureau's measurement 

.04 
for the application of radiation, not only to  Bureau mission problems, but a l so  t o  those of 
other agencies  and other institutions. The resulting multipurpose and collaborative func- 
t ions reinforce the  capability of the  Center for response to  Bureau mission problems. 

The Center for Radiation Research shal l  constitute a prime resource within the  Bureau 

a .  The Director shal l  report t o  the  Director, Institute for Basic Standards, and shal l  
direct the  development, execution, and evaluation of the  programs of the Center. The Deputy 
Director sha l l  assist in  the  direction of the  Center and perform the functions of t he  Director 
in  the absence of the  latter. 

b. The organizational units of the  Center for Radiation Research a re  as follows: 

Linac Radiation Division 
Nuclear Radiation Division 
Applied Radiation Division 

Each of these  Divisions shal l  engage in  research,  measurement, and application of 
radiation to  the  solution of Bureau and other institutional problems, primarily through 
collaboration. 

.05 The other organization uni ts  of the  Institute for Basic Standards are  a s  follows: 

Located a t  Bureau Hdars. 

Applied Mathematics Division 
Electricity Division 
Heat Division 
Mechanics Division 
Optical Physics Division 

Located a t  Boulder, Colorado 

Cryogenics Division 
Electromagnetics Division 
Laboratory Astrophysics Division 
Quantum Electronics Division 
Time and Frequency Division 

a .  
following functions a s  a re  appropriate t o  the subject matter field of the  Division: 

1. 
appropriate multiples and sub-multiples of prototype standards,  and develop transfer 
standards and standard instruments: 

Each Division except the Applied Mathematics Division shal l  engage in such of the 

Develop and maintain the national standards for physical  measurement, develop 

2 .  
s tandards,  and analyze the  self-consistencies of their measured values: 

3. 
of interest  t o  scient is ts  and engineers with the  general objective of improving or creating 
new measurement methods and standards to  meet  existing or anticipated needs: 

Determine important fundamental physical  constants  which may serve a s  reference 

Conduct experimental and theoretical s tudies  of fundamental physical  phenomena 

4 .  Conduct general research and development on bas ic  measurement techniques and 
instrumentation, including research on the interaction of basic  measuring processes  on 
the properties of matter and physical and chemical processes:  

5. 
ment services to  promote accuracy and uniformity of physical  measurements: 

Calibrate instruments in terms of the  national standards , and provide other measure- 
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6 .  
rnea surement: and 

Corrolnte with other nations the national standards and definitions of the units of 

7. 
ment  problems. 

Provide advisory services  t o  Government, science,  and industry on bas ic  measure- 

b. 
matics important to  physical and engineering sc iences ,  automatic data processing, and 
operations research,  with emphasis on s ta t i s t ica l ,  numerical and combinatorial analysis  
and systems dynamics: provide consultative services  to  the Bureau and other Federal 
agencies: and develop and advise  on the use  of mathematical tools ,  in  checking mathe- 
matical t ab les ,  handbooks, manuals, mathematical models, and computational methods. 

The Applied Mathematics Division shal l  conduct research i n  various f ie lds  of mathe- 

SECTION 10. INSTITUTE FOR MATERIALS RESEARCH. 

.O 1 The Institute for Materials Research sha l l  conduct materials research leading to  
improved methods of measurement, s tandards,  and data on the properties of materials 
needed by industry, commerce, educational inst i tut ions,  and Government: provide advisory 
and research services  to other Government agencies: and develop, produce, and distribute 
standard reference materials. 

.02 
of the Institute. The Deputy Director shal l  a s s i s t  in  the direction of the Institute and 
perform the functions of the Director in the la t te r ' s  absence.  

The Director shal l  direct the development, execution and evaluation of the programs 

.03 The Office of Standard Reference Materials shal l  evaluate  the requirements of 
science and industry for carefully characterized reference materials which provide a 
bas i s  for calibration of instruments and equipment, comparison of measurements and 
materials, and aid in  the control of production processes  in industry; and stimulate the 
Bureau's efforts to develop methods for production of needed reference materials and 
direct their production and distribution. 

.04 The other organization units of the Institute for Materials Research a re  a s  follows: 

Analytical Chemistry Division 
Polymers Division 
Metallurgy Division 
Inorganic Materials Division 
Physical Chemistry Division 
Reactor Radiation Division 

Each Division shal l  engage in  such of the following functions a s  are  appropriate to  the 
subject matter field of the Division: 

a .  
and properties of matter and materials: 

Conduct research on the chemical and physical constants ,  constitution, structure, 

b. 
characterization of materials; 

Devise and improve methods for the preparation, purification, ana lys i s ,  and 

c . 
importance to  science and industry, such a s  fatigue and fracture, crystal  growth and 
imperfections, s t r e s s ,  corrosion, etc. ; 

Investigate fundamental chemical and physical phenomena related t o  materials of 

d. 
controlled conditions including extremes of high and low temperature and pressure and 
exposure t o  different types of radiation and environmental conditions: 

Develop techniques for measurement of the  properties of materials under carefully 

e. 
evaluating the properties of materials; 

Assist in the development of standard methods of measurement and equipment for 
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f .  
reference materials, and produce these  materials: 

Conduct research and development methodology leading to the  production of standard 

g. 
and technological community on problems related to materials: 

Provide advisory services to Government, industry, universit ies,  and the scientific 

h. 
ment of standards: and 

Assist industry and national standards organizations i n  the development and establish- 

i. 
development of international standards.  

Cooperate with and a s s i s t  national and international organizations engaged in the 

SECTION 11. INSTITUTE FOR APPLIED TECHNOLOGY. 

. 0 1 
u s e  of available technology and to facil i tate technological innovation in industry and 
Government; cooperate with public and private organizations leading to the  development of 
technological standards (including mandatory safe ty  standards),  codes and methods of test: 
and provide technical advice and services to Government agencies upon request. The 
Institute shall  a l so  monitor NBS engineering standards act ivi t ies  and provide l iaison be- 
tween NBS and national and international engineering standards bodies. 

The Institute for Applied Technology shal l  provide technical services to promote the  

.02 
of the  Institute. The Deputy Director shall  a s s i s t  in the  direction of the Institute and 
perform the functions of the Director i n  the la t ter ' s  absence.  

The Director shal l  direct  the development, execution, and evaluation of the programs 

.03 The Office of Weights and Measures shal l  provide technical a s s i s t ance  to  the S ta tes  
with regard to model laws and technical regulations, and to the  States ,  bus iness ,  and 
industry in the a reas  of testing, specifications,  and tolerances for weighing and measuring 
devices ,  to design, construction, and u s e  of standards of weight and measure of assoc ia ted  
instruments, and the training of State and local weights and measures officials. The office 
includes the Master Railway Track Scale Depot, Clearing, Illinois. 

.04 
ducers ,  distributors, users  and consumers of products, and agencies of the Federal, State 
and local  governments in the development of standards for products: develop safety stan- 
dards required by statute: conduct appropriate sampling, testing and evaluation; and 
provide information services with respect to engineering standards. 

The Office of Engineering Standards Services shal l  cooperate with and a s s i s t  pro- 

.OS The Office of Flammable Fabrics shall  conduct research into the flammability of 
products, fabrics,  and materials: conduct feasibil i ty studies on reduction of flammability 
of products, fabrics,  and materials; develop flammability test methods and testing devices: 
offer appropriate training in the use  of flammability test methods and testing devices;  and 
carry out research and investigation to determine what flammability standards and regula- 
t ions are  needed and should be i ssued  by the  Secretary of Commerce. 

.06 
policies (e.g., tax,  anti-trust, and regulatory policies) on the national climate for inven- 
tion and innovation; undertake studies in related a reas  with other agencies;  and a s s i s t  and 
encourage inventors through inventors' services and programs , including cooperative 
act ivi t ies  with the States.  

The Office of Invention and Innovation shall  analyze the  effect of Federal laws and 

.07 
the  National Highway Safety Bureau, shall  perform for the latter,  or under contract or 
grant obtains the performance of, the  research, development, testing and evaluation 
necessary to provide the  technical bas i s  for Federal safety standards for motor vehicles 
and motor equipment; develop methods of testing to determine compliance with these  
standards; and perform other related services.  

The Office of Vehicle Systems Research, a s  mutually agreed upon by the Bureau and 
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.08 
building products , structures , and systems: and cooperate with industry, other Government 
agencies ,  and the professional associat ions of the industry in the development of standards 
and measurement. 

The Building Research Division shal l  develop criteria for performance standards of 

.09 
ducts  and services  in the general field of electronic instrumentation; cooperate with appro- 
p r h t e  public and private organizations in identifying needs for improved technology in  this  
field: and cooperate in the development of standards, codes and specifications. Further, 
it shall apply the technology of electronic instrumentation to  the development of methods 
of practical measurement of physical quantities and properties of materials. 

The Electronic Technology Division shal l  develop criteria for the evaluation of pro- 

. 10 
s tudies  required in  planning and carrying out programs of the Institute. This includes the 
development of simulations of industrial systems and of Government interactions with in- 
dustry, and the conduct of s tudies  of alternative Institute programs. On request ,  the  
Division shal l  provide similar analytic services  for other programs of the  Department of 
Commerce, in particular, those of the  science-based bureaus, and, a s  appropriate, for 
other agencies  of the executive branch. 

The Technical Analysis Division shal l  conduct benefit-cost analyses  and other bas ic  

.11 
and t e s t  methods for evaluating products including their systems,  components, and materials. 

The Product Evaluation Technology Division shal l  develop the technology, standards, 

.12 The Measurement Engineering Division shal l  serve the Bureau in  an  engineering 
consulting capaci ty  in  measurement technology: and provide technical advice and apparatus 
development supported by appropriate research,  especial ly  in  e lectronics ,  and in  the 
combination of e lectronics  with mechanical , thermal, and optical techniques. 

SECTION 12. EFFECT ON OTHER ORDERS. 

This order supersedes Department Organization Order 30-28 of September 30, 1970, except 
that Appendix A of March 1 4 ,  1969, is not superseded. 

Approved: 

Director, National Bureau of Standards 

t 
AS/Mant Secretary for Science and 

Fogy 
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Contents: 
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EXECUTIVE ORDER 9126 

TRANSFERRINC COCNIWNCE OF THE DUTIES 
AND FU”CTION.3 OF THE HYDROCRAPHIC 
OFFICE AND THE NAVAL OBSERVATORY 
FROM THE BUREAU OF NAWCATION, NAVY 
DEPARTMENT, TO THE CHIEF OF NAVAL 
OPERATIONS 

By vlrtue of the authorlty vested In me 
by Title I of the First War Powers Act, 
1941, approved December 18, 1941 (Public 
Law 364,77th Congress), and for the more 
effective exercise and more efficlent ad- 
ministration of my powers as Commander 
In Chlef of the Army and Navy, it Is 
hereby ordered a follows: 

1. The dutles and functlons of the Hy- 
drographlc Office and Naval Observatory, 
Bureau of Navlgatlon, Navy Department, 
are hereby transferred to the cognlzance 
and jurisdiction of the Chlef of Naval 
Opcratlons under the dlrectlon of the 
Secretary of the Navy. 

2. All personnel, together wlth the 
whole of the records and public property 
now under the cognizance of the Bureau 
of Navigation In the Hydrographlc OWce 
and the Naval Observatory are assigned 
and transferred to the Oface of Chlef of 
Naval Operations. 

FRANKLIN D RQOSEVUT 
THE WHITE HOUSE, 

April 8, 1942. 

I Page 1187 
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I I 8 Special Message to the Congress Transmitting Reorganization 
Plan 3 of 1946. May 16,1946 

To the Congicss cf the United Sfntes: equipment, the licensing and certificating 
I tranrmit heravitli Reorganization Plan of officers and scamen, and related function, 

No. 3 of 1946, prepired in accordance with designed to safeguard the safety of lite and 
the provisions of the Reorganization Act of property at sea. Thus these functions are 
19-45. related to the regular activities and gencrd 

The Plan contains reorganizations affect- purposes of the Coast Guard. The Coast 
ing a number of departments and establish- Guard administered them successfully dur- 
nients. Some continue on a permanent basis ing the tremendous expansion of wartime 
changes made by Executive order under au- shipping, by virtue of improvements in or- 
thority of the First War Powers Act. A ganization and program, many of which 
few make adjustments in the distribution of ought to be continued. 
functions among agencies. The remainder The Plan also transfers to the Coast Guard 
deal with problems of organization within the functions of the Collectors of Customs 
individual agencies. All are concerned with relating to the award of numbers to un- 
improving and simplifying particular phases documented vessels. These functions, too, 
of Government administration. were temporarily transferred to the Coast 

Each proposal is explained in more detail Guard in 19-42. 
under the appropriate heading below. 

I have found, after investigation, that each Lk4reau Of C G o m s  
reorganization contained in the Plan is neces- The Plan transfers to the Commissioner 
sary to accomplish one or more of the pur- of Customs the functions of the Bureau of 
poses set forth in section 2(a) of the Reor- Marine Inspection and Navigation and the 
ganization Act of 19-45. Secretary of Commerce relating to the docu- 

mentation of vessels, measurement of ves- 

DEPARTMENT OF THE TREASURY 

The functions of the Bureau of Marine In- 
spection and Navigation were transferred 
from the Department of Commerce to the 
Coast Guard and the Bureau of Customs in 
1942 by Executive order under the First War 
Powers Act. This arrangement has been 
proved successful by the experience of the 
past four years. Part I of the Reorganiza- 
tion Plan continues the arrangement on a 
permanent basis. 

United Stntcs Coos! Guard 
The principal functions of the Bureau of 

Mir im Inspcction and Navigation were 
t t m c  of the inspection of vessels and their 
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sels, administration of tonnage tax and tolls, 
entry and clearance of vessels and aircraft, 
regulation of coastwise trade and fisheries, 
recording of conveyances and mortgages of 
vessels, and protection of steerage passen- 
gers. These functions have always been 
performed at the ports by the Customs Sew 
ice, although legal responsibility for their 
supervision was vested in the Bureau of 
Marine Inspection and Navigation and thr 
Secretary of Commerce until transferred 
temporarily to the Commissioner of CUS. 
toms under the wartime reorganization 
power. 

The proposed transfer will pcrmit more 
efficient administration by ending divided 
responsibility. 
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DCPARThlEST OF W A R  A S D  DEPARTMENT OF 

THE KAVY 

Frrnctions with Respect to Certain Insane 
Person 5 

Prior to World War I practically all 
niental patients for whom the Federal Gov- 
ernnicnt was legally obligated to provide 
hospital care and treatment, including per- 
sonnel of the armed forces, were hospitalized 
in St. Elizabeths Hospital, Washington, 
D.C. In addition, this hospital served as 
the mental hospital for the District of 
Columbia Government. Following World 
War I, the responsibility for hospital care 
of mentally ill war veterans was assigncd to 
the Veterans Administration. Somewhzt 
later, spccialized hospital facilities were pro- 
vided by the Bureau of Prisons of the De- 
partment of Justice to enable that agency to 
care for prisoners suffering from mental 
disorders. 

With the growth in the population of the 
District of Columbia and the wartime ex- 
pansion of the armed forces, the facilities 
of St. Elizabeths Hospital became inade- 
quate. The War Department therefore es- 
tablished its own mental hospitals at the 
outset of World War 11. Furthermore it 
became necessary a year ago for the Navy 
Department to discontinue the use of St. 
Elizabcths and to assume the responsibility 
for the care of its mental patients. 

Since the return of the Coast Guard to the 
Treasury Department, the Public Health 
Service now provides care in its mental hos- 
pitals for personnel of the Coast Guard in 
accordance with the basic responsibility dele- 
gated to it in the Public Health Service Code 
enacted in 1944. The Plan abolishes the 
functions of St. Elizabeths Hospital with 
mpect to insane persons belonging to the 
Coast Guard which are provided for by Sec. 
4843 of the Revised Statutes (24 U.S.C. 191). 

Responsibility for the care of mental pa-  
ticnts has been allocated on the basis d the 
four broad categorics of beneficiaric 5, 

namely, ( I )  veterans, to be carcd for by tllc 
Veterans Adininistration; (2) military and 
naval pcrsonncl, to be carcd for by tlic War 
and Navy Dcyartments; (3) prisoners, for 
whom the Department of Justice v d  be 
responsible; and (4) other civilians, to be 
cared for by the Federal Security Agency. 
The Reorganization Plan, in order to carry 
out this policy, providcs for the transfer or 
abolition of certain functions and legal 
responsibilities now rcsting with the Federal 
Security Administrator and Superintendent 
of St. Elizabeths Hospital. 

NAVY DEPARTMENT 

Hydrographic Ofice and Naval Obscruatory 
The Plan transfers the Hydrographic Of- 

fice and the Naval Observatory from the 
Bureau of hlaval Personnel to the Office of 
the Chief of Naval Operations. The Plan 
would confirm and make permanent the 
action taken in 1942 by Executive Order 
No. 9126 under the First War Powers Act. 

The functions performed by both the Hy- 
drographic Office and the Naval Observatory 
relate primarily to operational matters and 
thus are more appropriately placed in the 
Ofiice of the Chief of Naval Operations than 
in the Bureau of Naval Personnel. This 
fact was recognized in the realignment of 
naval functions at the outbreak of the war. 
The Plan merely confirms an organizational 
relationship which has existed successfully 
for the past four years. 

Stipply Departmcnt of the United Stdies 
Marine Corps 

The Plan consolid.itc5 the Paymaster's De-. 
partment and the Qu.trtcrni.i,ter’s Dcpart- 
nient oE the United States hlariiic Corps into 

2Gx 
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a single Supply Dcpartment. ?‘:.is uliiwli- 
dation mill establish in thc Xlar i~:  Corps an 
integrated supply organization P. i l c h  paral- 
lels that of the Navy Depar:r;..,--:’s Bureau 
of Supplies and Accounts. 

The consolidation will mskc possible a 
more efficient and more econcciz! organi- 
zation of the companion functiocs of supply 
and disbursement, eliminating the  present 
handling of related items by cs-o separate 
departments of the Corps. 

DEPAFX-VEXT OF THE ISTEYiOX 

The Franklin D. Roosevelt L iEr iv  at Hyde 
Part 

At the present time, the Xz5onal Park 
Service, the Public Buildings -1dministra- 
don, and the Archivist of the Cnited States 
all perform “housekeeping” fucctions at the 
Franklin D. Roosevelt Library and home at 
Hyde Park. The Plan unifies in the Na- 
tional Park Service responsibiky for activi- 
tics of this character at Hyde Park-that is, 
the maintenance and protection of buildings 
and grounds, the collection of f z s ,  and the 
handling of traffic and visitors. Because of 
its wide experience in the admiitration of 
historic sitcs, the National Park Service is 
the logical agency to assume &e combined 
functions. 

Transfer of these functions docs not affect 
the responsibility of the Archivist for the 
contents and professional services of the Li- 
brary proper. It also does not &ea the 
present disposition of the r e a i p ,  which is 
provided by law. 

Functions Relating to Mineral Dcposits in 
Cctroin Lands 
The Plan transfers to the Dcprtment of 

the Interior jurisdiction over mineral de- 
posits on lands held by the Department of 
Agriculture. 
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Tlrc Dcixirtincnt of the Interior now ad- 
ministers the mining and mineral leasiilg 
laws on various arcas of the public lands, 
including those national forests established 
on parts of the original public domain. The 
Department of Agriculture, on the other 
hand, has jurisdiction with respect to min- 
eral deposits on (I)  forest lands acquired 
under the Weeks Act, (2) lands acquired in 
connection with the rural rehabi!itation pro- 
gram, and - ( 3 )  lands acquired by the De- 
partment as a part of the Government’s 
effort to retire submarginal lands. 

Accordingly this Reorganization Plan 
provides that these mineral deposits on lands 
of the Department of Agriculture will be 
administered by the Department of the In- 
terior, which already has the bulk of the 
Federal Government’s mineral leasing pro- 
gram. 

The Plan further provides that the admin- 
istration of mineral leasing on these lands 
under the jurisdiction of the Department of 
Agriculture will be carried on subject to 
limitations necessary to protect the surface 
uses for which these lands were primarily 
acquired. 

Bureau of Land Managemen: 
The Plan consolidates the General Land 

OBSce and the Grazing Service of the De- 
partment of the Interior into a Bureau of 
Land Management. 

The General Land Ofice and the Grazing 
Service now divide responsibility for the 
major portion of the multiple-use Federally- 
owned lands now held by the Department of 
the Interior. The lands under jurisdiction 
of the two agencies are comparable in char- 
acter and in use. In some functions, the 
two agencies employ the same type of per- 
sonnel and use the same techniques. Other 
functions are divided between the agencies 
so that both arc engaged in management of 
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Harry S. Trim", 194G May 16 [IIS] 
various a;pccts of the same land. ConsoIi- 
dating thcsc two agcncics will permit thc 
dcvclopmcnt of uniform policies arid die 
jntcgration of two organizatioiis whose 
rcsponsibilitics now overlap. 

Integration of the activities of the two 
agcricics will make possible greater utiliza- 
tion and thus more economic use of expert 
skills. The same practical expcrience em- 
braced in range administration on public 
lands in grazing districts will be available 
for public lands outside the districts. 

Utilization of lands within grazing dis- 
tricts for non-grazing purposes will be sub- 
ject to only one classification examination, 
rather than dual examination as is now 
necessary. Economy will be possible in the 
construction of range improvements, wher- 
ever feasible, to serve lands both in and out 
of districts. Legal procedures such as ad- 
judication of issues relating to licenses and 
leases, hearings on appeal from admirtistra- 
tive decisions, and the processing of trespass 
cases will benefit from unified administra- 
tion and handling. 

In such activities as fire protection, soil 
and moisture conservation, management of 
public lands under agreement with other 
agencies (e.g., Bureau of Reclamation), 
range surveys, maintenance and improve- 
ment of stock driveways, and stabilization 
of range use on all public domain, the 
benefits of consolidation will become in- 
creasingly apparent. Further, records re- 
lating to grazing lands can be concentrated 
in fewer field offices and hence administered 
more effectively. 

While the establishment of a new Bureau 
of Land Management under a Director in- 
volves the abolition of the Commissioner 
and Assistant Coniniissioncrs of the Gcn- 
era1 L3nd Office, the Director and Assistant 
Directors of Grazing, the Registers of Dis- 
trict Lind Offices, and the United States 

Supervisor ot Surwys, tlic statutory func- 
tions now dischargccl by thcsc oficers arc 
in no way niutlifictl. l ' h i s  plan wi l l  plnc; 
final rcspoiisibility for tlicsc function\ in tlic 
Sccrctary of thc Interior and make him rc- 
sporisihle for their performarm in coordina- 
tion with the otlicr land activities of h is  
Dcpartnient. Officers whose ofices are 
specifically abolishcd, but whose experience 
will make them valuaLlc to the Dcpartrncnt, 
should be available for appointmcnt in the 
new Bureau. 

I have found and declare that by reason 
of the reorganization made by the Plan the 
responsibilities and duties of the Bureau of 
Land Management are of such nature as to 
require the inclusion in the Plan of provi- 
sions for the appointment and compensation 
of a Director, an Associate Director, and 
Assistant Directors. 

DEPARTMENT OF AGRICULTURE 

Functions of Cerlain Agencies of the De- 
partment of Agricicltirre 
To enable the Department of Agriculture 

to meet its responsibilities for food produc- 
tion and distribution during the war, there 
was early and continuing coordination of 
its programs directly concerned with these 
phases of the food problem. Beginning with 
Executive Order No. 9069 of February 23, 
1942, those programs and agencies dealing 
with food production and distribution were 
gradually consolidated by a series of Exccu- 
tive orders issued under the authority of thc 
First War Powers Act. By Executive Ordrr 
No. 9934 of April 19, 19-13, they were a11 
grouped into a W a r  Food Administration, 
under a War Food Administrator. 

When the fighting was c!ra\ving to a clmr 
and the crnergcncy purposcs of the I V a r  
Food Administration had becn Iargcly ac- 
complished, this Administr.ition \vas t u -  
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minntcd by Esccut i \c  Oi t lc r  h’o. 9j77 of 
June 29, 1945; nncl  its functions and agcri- 
cics ivcrc trnnsfcrrccl hnck t o  thc juri:;tliction 
of the Sccrctnry cf A;ric-uIture. lkcut ivc  
Orcler h-o. 9577 also auilicvizecl the Sccrctnry 
of Agicultiire to ni-gniiizc ant1 at1ininisti.r 
the tr:insfcrrcJ function and agencies in thc 
n::inncr xvhich lie dccmeel best. 

Undcr this authority, thc Sccrctary cstab- 
lished the Production and hInrkcting Admin- 
istration in August 19-15. Into this Adniin- 
istration, he consolidated the functions of 
many of the production and marketing agen- 
cies which werc transferred back from the 
War Food Administration. Included were 
the functions of the Agricultural Adjust- 
ment Administration and the Surplus hiar- 
keting Administration and the administra- 
tion of the programs o€ the Federal Crop 
Insurance Corporation and the Commodity 
Credit Corpora ti on. 

The Plan transfers these functions to the 
Secretary of Agriculture in order to permit 
him to continue the consolidation already 
effected in the Production and Marketing 
Administration. This provision makes it 
possible to maintain the close coordination 
and integration of food production and dis- 
tribution programs, with the resulting bene- 
fits that wcre achieved during the war. It 
also provides the Secretary with the necessary 
flexibility to make adjustments in the coor- 
dination and administrution of these pro- 
grams to meet changing conditions and new 
problems, a flexibility which he particularly 
necds at this period of acute food shortages 
throughout the world. 

DEPARThf EAT OF COJIJIERCE 

Certain Functions of SGtionaI Biircnrc of 
Srundatds 

The Plan tr;lnsf::s the functions o€ two 
divisions of the S.1:inn.d Bureau of Stand- 
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ards in the Dcp.irtment of Coinmcrcc, 
nariicly, the Dii ision of Simplified Tr.id< 
PraciiccL and 1113 I)i\ ision of Commercial 
Standards, to the Sccrctary of Comnicric. 
T h c  transfer is.ill pcriiiit the Sxrttary to re- 
assign these functions to the 0fi;cc of Do- 
mcstic Commerce, which is thc focal po:nt 
of the Departrr?cn:’s general service func-  
tions for American business. 

These two divisions wcre established as a 
result of the standardization work initiatcd 
in World War I. Both divisions have fol- 
lowed the same basic procedure of assisting 
the producers and the consumers of particu- 
lar products to agree among themselves on 
certain standards or on a certain limited 
number of varieties. Each such voluntary 
agreement is then published by the National 
Bureau of Standards and, although not com- 
pulsory, has tended to become the generally 
accepted practice in the trade. 

Standardization again proved to be an 
important device for accelerating production 
in World War 11; and industry has shown 
renewed interest in continuing these war- 
time conservation and rationalization pro- 
grams on a voluntary basis in the production 
of peacetime products. 

The  desirability of the proposed transfer 
was emphasized only a few months ago by 
the report of a committee of prominent 
businessmen appointed by the Secretary of 
Commerce to review the entire question of 
the Government’s activities in this field. 
These studies indicate that two major 
benefits will result from the transfer. 

First, the association of the two divisions 
with the National Bureau of Standards has 
perhaps tended to give the impression in 
some quarters that voluntary standards and 
trade practices worked out by industry with 
the help of these two divisions arc in some 
sense Government standards which are en- 
forced on the basis of scientific and objecti\*c 
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testc. Thc tmnsfcr of thcsc two divisions to 
the Department propcr would rcducc any 
such misconceptions, and niake it clcar that 
thcsc standards and simplified practices are 
voluntary industry agrecmcnts in the xiink- 
ing of which the Government acts merely in 
an advisory capacity. 

Sccond, the other gcneral services of the 
Department to American busincss, such as 
marketing, manngcment, and economic and 
statistical services, are now concentrated in 
the Ofice of Domestic Commerce. The as- 
sociation of thcse two divisions with these 
other services to business will facilitate their 
work and enable them to make use of the 
wide industrial and business contacts of the 
Ofice of Domestic Commerce. 

NATIOXAL LABOR RELATIONS BOARD 

Strike Ballots Under the War Labor 
Disputes Act 

The Plan abolishes the function of con- 
ducting strike ballots which was vested in 
the National Labor Relations Board by Sec- 
tion 8 of the War Labor Disputes Act (57 
Stat. 167, ch. 144). Experience indicates 
that such elections under the act do not serve 
to rcducc the number of strikes and may 
even aggravate labor difficulties. The Con- 
gress has already forbidden the Board to 
expend any of its appropriations for the 
current fiscal year for this activity (First 
Ddiciency Appropriation Act of 1946). I 
believe that the function should now be 
permanently abolished. 

SMITHSONIAN INSTITUTION 

Cannl Zone Biological Area 
The Plan transfers responsibility for the 

Canal Zone Biological Area to the Smith- 
Wnian Institution. At present, the Canal 
Zone Biological Arca is an independent 

agcncy of the Govcrnnicnt, Iia:.iiig nr its 
function the alliliiiii..ti-.!tion of I;:?rro Colo 
rado Islmd in Gatuii I,a!;c as n trciilic.iI 
wildliic preservc arid resc.2rcIi InlmrLi:ory. 
The Coard of Directors of this azcncy con- 
sists of the President of the Xxirmd 
Academy of Scicnccs as Chairmnn, the Sec- 
retary of the Smithsonian Institution, th:ee 
members of the Cabinet-the Sccrctarier of 
War, Interior, and Agriculturc-and thrce 
biologists. 

The transfer will locate this function with 
comparable and related functions already 
assigned to the Smithsonian Institution 
whose staff mcnibcrs have participatcd since 
the beginning in devcloping the island as a 
research center. I t  will rcduce by one the 
number of Government agencies. I t  will 
relieve three Cabinet members of routine 
duties not important enough to warrant dieir 
personal attention. 

Under its existing authority the Smith- 
sonian Institution may constitute an advisory 
board of biologists and departmental rep- 
resentatives if it finds such action necessary. 

UNITED STATES EMPLOYMEST SERVICE 

Placement Functions Under Se?ective Train- 
ing and Service Act of 1940 

The Plan transfers to the United States 
Employment Service the functions of the 
Selective Service System and its Director 
with respect to assisting ex-servicemen in 
obtaining new positions. These functions 
directly overlap the regular placement activi- 
ties of the United States Employnient Sen-  
ice, which is required to provide 3 spccid 
placement service for veterans both hy its 
basic act and by the Servicemen’s Rcadjust- 
ment Act of 1944. The triasfcr is in line 
with the policy of the Congrcss on tlic plicc- 
ment of veterans as most recently exprejjcct 
in the 19.14 Act. The shift \ d l  prevent 
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I 19 The I’resident’s k g ~ l a r  News Coiifcrencc of 

THE PRESIDEST. [I.] The members of the 
Philippine War Damage Commission are: 
Frank A. \Vsring of California, John S. 
Young of New York, and Francisco A. 
Delgrado [Delgado] of the Philippine 
Islands. 

[z.] And I think I had better read you 
a statement on the draft bill, copies of which 
will be available for you when you go out. 

“As I haye already said, the Draft Exten- 
sion Act is bad legislation. I signed it reluc- 
tantly: and only because of my conviction 
that conditions would be worse without it. 
The act at least has the merit of keeping 
intact the draft machinery and of preserving 
for the time being the reemployment rights 
of veterans. 

“It is to be hoped that before July Ist, 
when the present extension expires, the Con- 
gress will extend Selective Service for a year 
in a form that will meet the Nation’s 
requirements. 

“General Hershey informs me that the 
exemption of 18- and Ig-year-old re,’ uistrants 
wiU reduce the number of men who can be 
inducted into the Armed Forces each month, 
in the age group under 26, from approxi- 
mately 3 5,000 to approximately 5,000. 

Eighty thousand physically and mentally ac- 
ceptable 18- and Ig-year-old high school stu- 
dents whose inductions had been postponcd 
are now lost to the Armed Forces. 

“It will be noted that Congress has re- 
stricted inductions, except of volunteers, to 
the age group who become 20 or who tvere 
between 20 and 30 at the time fixed for their 
registration. Seemingly, it was the intent 
of Congress to include only those who are 
now under 30, but the clear words of the 
law include as liable all men born on or 
subsequent to Pctober 17, 1910, who have 
reached the age of 20. Thus, men up to 35 
years, 7 months of age could be drafted. I 
cite this fact just to illustrate how loosely 
drawn is this law. As another example, 
there is nothing in the law to prohibit the 
reinduction of men of eligible age who have 
already had their war service and been 
discharged. 

“Of course, there is no intention to draft 
men up to the age of 35 years, 7 months. 
The War Department does not want men 
over 30, and men over that age will not be 
reclassified. 

“I am, however, authorizing the Secre- 
tary of War and the Sccretary of the Navj 
to call upon the Director of Selectikc Service: 
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Harry S. Triman, 1946 May 16 [119] 

wrreckagc of thc Selcctivc Service System.” 
Copies of that will be available for you 

when you go out. 
[3.] I have here some reorganization 

plans- three reorganization plans-which I 
have sent down to thc Congress this after- 
noon. All dctailed and set out in short 
form-which will be handed to you. 

The first reorganization plan confirms the 
transfer to the Department of State of the 
Ofice of Inter-American Mairs,  already 
made by Executive order of the 10th of 
April. 

The Office of the United States High 
Commissioner of the Philippines is abol- 
ished-its affairs to be liquidated by the 
Department of State, because the Philippines 
become independent July 4th. 

Treasury Department-confirms the 
transfer by the Executive order of 1943, from 
Justice to the Treasury, of certain minor 
functions. 

Then the Department of Agriculture 
functions of eight research bureau agencies, 
consolidated by an Executive order of 1942 
in Agricultural Research, are transferred to 
the Secretary of Agriculture. 

The Oflice of War Mobilization and Re- 
conversion, Contract settlement, is trans- 
ferred to OWMR and abolished. 

National Housing Agency-consolidated 
permanently in one agency the main housing 
activities of the Government. Lack of per- 
manent status has handicapped M A  opera- 
tions-fully recognize that the Wagner- 
Ellender-Taft bill, S.1592, approved by the 
Senate in April, and now pending in the 
House, provides, among other things, for a 
permanent housing organization along the 
same line. This reorganization follows 
dong the Wagner-Ellender-Taft bill. 

Federal Deposit Insurance Corporation- 
makes permanent transfer to FDIC, by 
Executive order of 1942. 

Then the second reorpniiation pliri f d -  
1on.s along tlic same lincs, as docs thc t!liiJ 
one. 

All these reorgnnization p h n  things will 
be available for you aftcr the press confer- 
ence, as mnny as want them. 

Thesc are all the announcements I have 
to make. 

[4.] Q. Mr. Prcsident, can we retrace a 
little your draft statement? Whzt that 
means is that now you are authorizing Se- 
lective Service, through the War and Navy 
Departments, to draft men between 20 and 

THE PRESIDENT. That’s correct. That’s 

Q. That abolishes the present limit of 

THE PRESIDENT. That’s correct. It will 
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correct. 

2 6 -  

have to be done, if we are- 
Q. -to 2 L  

THE PRESIDENT. -20-18 to 
Q. -before the- 
THE PRESIDENT. Before the law- 
Q. But under the extension- 
THE PRESIDENT. Under the extension, the 

way it is now, we wouldn’t get anybody, 
to speak of. So we have got to arrange 
someway to get men to fill the necessary 
requirements of the War and Xavy De- 
partments. 

Q. Do you know approximately how 
many men will be available? 
THE PRESIDENT. I do not. We haven’t had 

time to make a survey. 
[5.]  Q. Mr. President, I understand that 

the railroad negotiations ha\ e broken down. 
Are you- 

TiIE  PRESIDLNT. No. \\‘e arc still tvorking 
on that. I h2te nothing to say a! cut  that 
at this time. 
Q. John D. Small, Civil Protfi!c:iun n u n ,  

has called for lcgislntion ou:l.i\vin;; strikes 
for the next 6 months at least. I W J S  just 

Still working on it. 
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APPENDIX E 

Official Mission and Functional Statements f o r  USNO 

Contents : 

Mission of USNO; 

Mission and Functions Assigned to the USNO. 
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THE UNITED STATES NAVAL OBSERVATORY 

MISSION 

"Make such observations of celestial bodies, natural  and 
artificial, derive and publish such data as  will afford to 
United States Naval vessels  and a i rc raf t  a s  well as  to all 
availing themselves thereof, means for safe navigation, 
including the provision of accurate time; and while pursuing 
this pr imary function, contribute mater ia l  to the general  
a dvanc e ment of navigation and a s t r onomy . 
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OXJAVINST 5450.908 

)fis:;i ,>i):  To rxSkc such obscrvation:;  o r  c e l e s t i a l  bodies ,  n a t u r a l  and 
a r t i f i c i a l ,  d c r i v c  and pub l i sh  sucii data  ai; w i l l  a f f e r d  t o  U n i t e d  S t a t e s  
Naval v e s s e l s  and a i r c r a f t  a s  well  a s  t o  a l l  avail in&; themselves t h e r e o f ,  
I I . C ~ I I ~  f o r  s a f c  nav iga t ion ,  includin): tl!c prov i s ion  of accu ra t e  time; end 
v i 1  t l e  pursuing this prirmry functioii ,  c o n t r i b u t e  r a t e r i a l  t o  t h e  gene ra l  
advar-~einent 01 nav iga t ion  and &stroilolrij'. 

Fki:ictions:  l u  c a r r y i n g  out  t11i6 mission, thc Superinteirdent,  U.  S, Naval 
Observatory,  s h a l l  pcrtorm the  fo l lowing  f u n c t i o n s :  

1. Supervise end  d i r ec t  (111 fL;nctions, programs, ond F c t i v l t l e e  of t h e  
U .  S. Naval Observatory,  and cormland ohorc a c t i v i t i e s  aa  arelgned by t h e  
Chief of Naval Operat ions.  

2 .  Kccoirpncnd p o l i c i e s ,  p l a n s ,  and program8 deemed necessary o r  a p p r o p r i a t e  
t o  promote t h e  o p e r a t i o n a l  c f f e c t i v e n c s s  or  e f f i c i e n c y  of the Navel Ob- 
s e r v a t o r y .  

3. ?take continuous obse rva t ions  of tire 8un, moon, p l a n e t s ,  s t a r s ,  and 
o the r  c e l e s t i a l  bodiee,  n a t u r a l  and a r t i f i c i a l ,  t o  determine t h e i r  pos i -  
t i o n s  and motions. 

4 .  
nav iga t ion  and fundamental p o s i t i o n a l  astronomy. 

Compile and piibliah t h e  astronomical  p u b l i c a t i o n s  r equ i r ed  f o r  safe 

5 .  Derive, maintain and coord ina te  p r e c i e e  time and rime I n t e r v a l  
( f r equency) ,  both astronomic81 8nd atoniic, f o r  t h e  Department of Defense; 
and c o n t r o l  d i s t r i b u t i o n  of, and provide s i n g l e  m n q e m e n t  s e r v i c e  and 
i n t e r s e r v i c e  support  f o r  p r e c i s e  t i m e  and time i n t e r v a l  w i t h i n  the  Depart- 
men t  of Defense. 

6 .  Col l abora t e  ror ldwide with astronomers through the exchange of a ~ t r o -  
nomical d a t a  i n  order  to-abteln l n fonna t ion  required f o r  t h e  pub l i ca t ione  
of t h e  Naval Observatory. 

7 .  
conduct of r e sea rch  i n  c e l e s t i a l  m e c t l t ~ n i c ~  end astronomy and t h a  publ ica-  
tion of the r e s u l t s  thereof. 

Contr ibute  t o  t h e  advancement of astronomy and nav iga t ion  by t h e  

8 .  
of Naval Operatione.  

Discharge o t h e r  r e s p o n e i b l l i t l e s  uliich may be assigned by the Chief 

Enclosure (1') 
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APPENDIX F 

USNO Responsibilities 

Contents : 

DoD Directive 5160. 51, August 31, 1971; 

Secnavinst 4120.15A, March 1, 1971; 

Secnavinst 4120.16, October 24, 1966. 
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August 31, 1971 
NUMBER 5160.51 - - - 

0 

ATSD(T) 

Department of Defense Directive 

SUBJECT P r e c i s e  Time and Time Interval (PTTI) Standards and 
Calibration Facil i t ies for  Use by Department of Defense 
Components 

Refs. : (a) DoD Directive 5160.51, "Time and Time Interval 
Standards and Calibration Facil i t ies for  Use by 
Department of Defense Components," February 
1, 1965 (hereby cancelled) 

DoD Instruction 4630.4, "Support and Management 
Services  f o r  P r e c i s e  Time and Time Interval 
Standards, I t  June 22 ,  1966 {hereby cancelled) 

Pr inciples  for  Inter service and Interdepartmen- 
tal Logistic Sclpport, '' August 5 

(b) 

(c) DoD Directive 4000.19, "Basic Pol ic ies  and 

1967 

I. 

11. 

III. 

REISSUANCE 

This  Directive re i ssues  reference (a) and consolidates 
references (a) and (b) which a r e  hereby cancelled. 
occasioned by organizational and administrative changes a r e  
a lso in'cluded. The re  a r e  no substantive changes. 

Revisions 

PURPOSE AiVD APPLICABILITY 

This Directive establishes policy and assigns responsibility 

coordinating, and maintaining capabilities for  t ime and t ime 
interval  (astronomical and atomic) for  use by all DoD Compo- 
nents] DoD co'ntractors, and related scientific laboratories.  

, 

to a single Department of Defense Component for  establishing, ' *  .. 

DEFINITIONS 
~ 

F o r  puyposes of this  Directive 
will apply. 

the following definitions 
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I , 

1 

I Continkation of ILI. 

. B. 

C. 

D. 

E. 

.' 
Time signifies epoch, that is, the designation of an  instant 
on a selected t ime scale,  astronomical o r  atomic. It is 
used in the sense of t ime of day. 

Time Interval indicates the duration of a segment of t ime 
without reference to when the time interval begins and ends. 
Time interval  m a y  be given in seconds of t ime. 

Standards signifies the reference values of t ime and t ime 
interval. 
observation and by the operation of atomic clocks. 
disseminated by t ransport  of clocks, radio t ransmissions , 
and by other means.  

These standards a r e  determined by astronomical 
They a r e  . 

P r e c i s e  Frequency signifies a frequehcy requirement to  
within one p a r t  in  lo9 of an established t ime scale.  

P r e c i s e  Time signifies a time requirement within ten  
millis e co nds . 

I-- 

IV. POLICY / 

A. Resources  f o r  uniform and standard time and t ime interval 
operations and r e sea rch  shall  b e  the responsibility of a 
single DoD Component. 

B. The maximum practicable interchange of t ime and t ime 
interval  information shzll be effected throughout the DoD. 

C. Maximum pract ical  utilization of interservice support will 
be achieved as prescr ibed in  reference ( c ) .  

V. RESPONSLBILITIES 

A. The U. S. Naval Observatory (hereafter re fer red  to as the 
"Observatory") i s  assigned the responsibility for insuring: 

' 

1. Uniformity in  precise  t ime and t ime interval operations 
including measurements .  

* 
2. The establishment of oveial l  DoD requirements for t ime 

and t ime  interval. 
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Continuation of V. 
e *  

b 
3. The accomplishment 'of objectives requiring prec ise  time 

and t ime interval  'with minimum cost. - 

B. In car ry ing  out the above responsibilities, the Observatory 
shall: 

1. 

2. 

3, 

4, 

s 

t 

Derive and maintain standards of t ime and t ime interval,  
both astronomical and atomic. 

Provide coordination of such standards with recognized 
national and international standards to  insure world-wide * 

continuity of precision. 

Monitor conferences concerning t ime and t ime interval 
standards.  

Advise and provide guidance to DoD Components, con- 
t r a c t o r s  , and scientific laboratories on ma t t e r s  concern- 
ing t ime and t ime interval,  and their  measurement.  

C. All DoD Components which require,  utilize, o r  distribute 
time and t ime interval information o r  have a need for  a 
specific t ime scale shall: 

1. 

2. 

3. 

4. 

Refer t ime and t ime interval to the standards established 
by the Observatory: 

Maintain specific t ime scales  such that relationship to  
the standard established by the Observatory is known. 

: *. 

P r e s c r i b e  technical requirements fo r  the coordination of -. 
techniques , , procedures and periodic calibrations of systems. 

Promote  economy by prescribing requirements f o r  prec ise  
t ime that a r e  consistent with operational and r e sea rch  
needs f o r  accuracy. 

? 
3 
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I .. 
- VI. DELINEATION O F  FUNCTIONS t j  

I *  

A. The Observatory is the single DoD Component responsible 
for PTTI management control functions. 
encompasses  overal l  activities requiring t ime  t o  within ten  
mil l iseconds and frequency t o  within one par t  in  lo9 of an  
establ ished t i m e  scale. 
on a common-servicing basis ,  the Observatory will: 

This responsibility 

In carrying out these PTTI  functions 

1. 

2. 

3.  

4. 

5. 

6 .  

7. 

Issue detailed information concerning reference values 
for P T T I  and distribute them by means of controlled 
r ad io  t ransmiss ions  and portable atomic clocks. 

Promote  (a) operational uniformity of PTTI  functions, 
including measurements ;  (b) establishment of overall 
DoD P T T I  requirements;  and (c) accomplishment of 
objectives requiring PTTI  at minimum cost. 

Monitor DoD resea rch  programs concerning PTTI  
(frequency), in coordination with the Office of the 
Direc tor  of Defense Research  and Engineering. 

Review (a) existing and future PTTI  (frequency) require-  
men t s  of the  DoD use r  components in order  t o  establish 
overall DoD requirements and t o  provide adequate support- 
ing se rv ices ;  and (b) existing PTTI operations conducted 
by DoD u s e r  components to  provide guidance and recom- 
mendations to  the Assistant t o  the Secretary of Defense 
(Telecommunications). 

Establ ish relationships between the DoD and other Federa l  
Government agencies on PTTI mat te rs .  

Provide advice and guidance concerning requests for 
uni la teral  PTTI  (frequency) programs at  the direction 
of Assis tant  t o  the Secre ta ry  of Defense (Telecommuni- , 

cations). 

Par t ic ipate  in  PTTI policy negotiations between the DoD 
and other  Federa l  Government agencies and international 
organizations. 

P 

s 

.4 
95 



I 
I 

J Aug 31, ,71 
5160. 51 

- 4  

Continuation of VI. A. 

8. Maintain records of PTTI  (frequency) arrangements  
between the DoD and its contractors and other Federa l  
Government agencies, with the exception of radio 
frequency assignments. 

B. DoD U s e r  Components 

1. DoD Components presently conducting P rec i se  Time and 
Time Interval operations and r e sea rch  m a y  continue 
these activities unless otherwise instructed by the 
Assis tant  t o  the Secretary of Defense (Telecommunica- 

. tions). . 
2. The Military Departments will ass i s t  the Observatory 

by (a) providing technical information on cur ren t  and 
prospective programs involving PTTI applications ; and 

on request,  subject t o  the provisions of this Directive 
and the availability of funds. 

. (b) distributing, monitoring and controlling PTTI serv ices  

C. DoD User  Components and contractors will: 

'1. 

2, 

3. 

4. 

5. 

Consult the Observatory on any technical and logistic 
problems arising f r o m  obtaining a particular accuracy 
through radio t ransmissions and portable atomic clocks. 

Use DoD-controlled transmissions t o  the maximum 
extent practicable., Other t ransmissions of t ime and 
frequency which have been coordinated with the 
Observatory may be  used when DoD transmissions do 
not provide adequate coverage. 

. 

Refer measurements  and contract specifications t o  DoD 
standards determined by the Observatory. 

Use techniqdes and procedures described in  information 
documents issued by the Observatory in a l l  cases  where 
such documents satisfy the need. 

Notify the Observatory of: 

a. E x i s t i n g  and planned PTTI requirements,  including 
information as  t o  accuracy and s.tability of needs, 

'. 
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Continuation of VI. C. 5 .  a. . 
measurement  techn,ques planned o r  -1 operation, 
and continuity of service required of the applicable 
*distribution t r ansmis  si on. 

b. PTTI  (frequency) arrangements  between DoD u s e r  
components and contractors  and other Federa l  
Government agencies (see paragraph VI. A. 8. above); 
and 

c. Scheduled scientific and technical meetings on PTTI  
(frequency). 

6. Consult the Observatory pr ior  t o  entering into contracts 
for equipment, research ,  studies, o r  services  involving 
PTTI  (frequency) in  order  that  maximum use  of existing 
facilities may be assured.  

I 

VII. EFFECTIVE DATE AND IMPLEMENTATION 

I 

I 

This Directive i s  effective immediately. 
distribution by a l l  DoD Components. 
implementing document shall  be forwarded t o  the ATSD(T) 

It shall  be given full 
Two copies of each 

within 90 days. 

Deputy Secre ta ry  of Defense 

6 
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DEPARTMENT OF THE NAVY 
OFFICE OF THE SECRETARY 
WASHINGTON, D. C. 20350 

SECNAVINST 4120.15A 
op-OSB6 
1 MAR s7l 

SECNAV INSTRUCTION 4120.15A 

From: Secretary of the Navy 

Sub]: Time and Time Interval Standards and Calibration 
Facilities for use by Department of the Navy. 

Ref: (a) SECNAV Instruction 4355.11B of 16 Jul 1969 

Encl: (1) DoD Directive 5160.51 of 1 Feb 1965 

1. Purpose. To implement enclosure (1) within the Department 
of the Navy. 

2, Cancellation. This Instruction supersedes and cancels 
SECNAV Instruction 4120.15 of 10 June 1965. 

3 .  Scope and-licability. The scope of this Instruction 
i n c l u i i  e generation of operational and research require- 
ments for precise time or time interval (frequency); the 
establishment, coordination, maintenance, distribution, and 
utilization of standard values for time and frequency; and the 
coordination of the Department of the Navy with other components 
of the Department of Defense with respect to precise time and 
frequency operations, techniques, procedures, measurements, and 
calibrations. As used in this Instruction, "precise the" means 
that the time is determined with respect to an established time 
scale to within 100 milliseconds; "precise frequency" means that 
the frequency is determined to within 1 part in lo9 of an estab- 
lished time scale. 

4 .  Policy 

a. The epoch and the interval of time (frequency) as de- 
termined by the U. s. Naval Observatory shall be utilized as 
standards within the Department of the Navy. 

b, Offices, bureaus, and laboratories requiring preche 
time and frequency shall make their requirements known to t h  
U. S. Naval Observatory, and shall obtain its guidance as a>- 
propriate in preparing Specific Operational Requirement:. (5C.C. * 

Advanced Development Objectives (ADO) Propose2 Technic21 Ap- 
proaches (PTA), Technical Development Plans (TDP), and similar 
planning instruments. 
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SECNAVINST 4120.15A 
1 March 1971 

u c. Designated naval facilities and systems which are 
capable of distributing precise time or frequency information, 

R )  such as radio communications, satellites, and radio navigation 
systems, shall transmit the standards determined by the U. S. 
Naval Observatory. 

or geographic coverage exceeding those provided by existing 
distribution systems shall make these requirements known to 
the U. S .  Naval Observatory. 

d. Organizations with future requirements for precision 

5. Responsibilities 

a. The Chief of Naval Operations will designate and place 

R )  by the U. S. Naval Observatory. The Chief of Naval Operations 

operational requirements upon those naval facilities and systems 
which will transmit the time and frequency standards determined 

also will provide and maintain suitable facilities to carry out 
the responsibilities assigned by enclosure (1). 

of Naval Operations and in accordance with reference (a), will 
coordinate compliance with enclosure (1) ., 

R )  b. The Chief of Naval Material, as directed by the Chief 

DISTRIBUTION: 
SNDL: A3 

A4A 
FF6 

copy to: 
SNDL: A1 

A2A 

A6 
B1 
B2 
C4K 

Stocked at: 

(Admin Officer, NAVCOMPT, GC, JAG, OLA, OMI, NDPIC, 
ONR only) 

(JCS, DASA, DCA, DIA, NSA only) 

Supply and Fiscal Department 
U. S. Naval Station (Code 514.32) 
Washington, D.C. 20390 (100 copies) 

2 
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PEPARTMENT OF THE N A V Y  
OFFICE OF THE SECRETARY 
WASHINGTON, (9. C. 20380 

SECNAVINST 4120. ?,6 
Opv09B6 
Sar 125 7 

SECNAV INSTRUCTION 412016 

From: Secretary of thc Navy 
To: Distribution List 

Subj: Support and Management Services for Preciae Time and 
Time h terva l  Standard8 

Ref: (a) SECNAV Instruction 4120.15 of 10 Jun 1965 
(b) SECNAV Instruction 4355.11A of 16 Jan 1962 

Encl: (1) DoD Instruction 4630.4 of 22 Jun 1966 

1. Purpose. To implement encloeure (1)'within the Department of the 
Navy. 

2. Scope and Applicability 
, 

a. The provisions of this Instruction apply to all Navy Componente 
and Contractors requiring, using, or distributing Precise Time and 
Time Interval (PTTI), and cover all PTTI activitieer conducted within 
the Navy Department, 

b. For purposes of this Inetruction, tlPreciee Time and Time 
Intervaltt 
in one part in 109 of an established time ocale, 

meane time to wit.hin ten ~nilliaeconde and frequency to with- 

c. 
instruction. 

Rldio frequency a'eeignments a re  not within the scope of this 

3. Policy. It shall be the policy of the Department of the Navy that: 

a. The responsibility for  establishing, coordinating, and main- 
taining capabilities for Precise Time and Time Interval shall, in 
accordance' with reference (a), reside with the Superintendent, U. S. 
Naval Obsb'rvaqor y. 
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SE CNAVXNST 4 1 2 0.16 
2lr October 1966 

b. Navy Components and Contractors shall utilize a6 reference 
standards, the epoch and interval of time designated by the Superintendent, 
U, S. Naval Obecrvatory, 

C. Addreseees shall insure that the provisions of encloburb (1) 
are effected immediately to the maximum extant practical and that 
future proposals, plana, agreements, contract@, otudiee, r e e e a r d  
efforts, and operational activities are in conformonce with the pro- 
virionr of enclosure (1). 

4. Reepoaeibilities 

‘a, The Chief of Naval Operationr will designate and place opera- 
tional requirements upon those naval facilities and systems which will 
tranemit the time and frequency standards determined by the Superintendent, 
U, S. Naval Obaervatory, 

b, The Chlef of Naval Material, as directed by the Chief of Naval 
Operations and in accordance with reference (b), will coordinate compliance 
with enclosure (1). I 

C, The Superintendent, U. S. Naval Observatory, shall establish and 
maintain Odt&blP, facilities to carry out the responsibilit&es assigned by 
anclosur 6 (L), 

DISTNBUTION’ 
(See Page 3) 

-2- 
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APPENDIX G 

NBS/USNO Time Coordination 

Contents : 

USNO Time Service Announcement, Ser ies  14, No. 1; 

NBS Time & Frequency Services Bulletin, No. 132,  Section 7; 

USNO Time Service Announcement, Ser ies  14, No. 3; 

USNO Time Service Announcement, Series 7, No. 206. 
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U. S.  NAVAL OOSERVATORY 
WASHIlGTON, D C 20390 

TINE SERVICE ANNOUNCENENT, Series 14 No. 1 

U. S. Naval Observatory Time Reference Stations 

1. Precise time measurements against t he  Master Clock maintained by the 
U. S. ::avid Observatory in Washington, D.C., may also be made a t  t h e  
locations l i s t e d  below. 
designated a t  these locations,  and t h e i r  time differences with the U. S. 
Saval Observatory blaster Clock are measured regularly and are known t o  
an accuracy of better than 2 2.5 microseconds. 

Reference atomic clocks hove been s e t  up, or 

Present locations of Time Reference Stations: 

Master Clock i 
e 

U. S. Naval Observatory 
Tine Sei+. ce Division 
Waoiiington, D. C. 20390 

TeL: ATTCVON 
Ccinmrc5d: 202 696-8423 
TWX: 710 822 1970 

T h e  Reference Stations: 

(a) b!atfor.rS Bureau of Standarda 
Boulder, Colorado 

Tel: 

(b) U. S. 
>iiild 

Tel: 

FTS 
Commercial: 303 447-1000 
TWX: 

I'iavd CSsenr;tory Time Service Substation 
(?eriiifie), Fiorida 

Commercial: 335 235-0513 
1WX: SO5 238 3451 
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(c )  U. S .  Navy htronauticu Group 
Detachnent CHARLIE 

Wah Iawa , Oah u , Hawaii 

T e l :  AUTOVON 
Come t cia1 : 4315523 
Twx: 

(d) U.  S.  Coast Guard Loran Monitoring Station 
Building 683 
Fuchu Air Station 
Fuchu-Shi, Tokyo-To, Japan 

T e l :  AUTOVON 
Commercial: 45700 or 47188 
Twx: 

(e) Hewlett Packard Company 
Palo Alto ,  California 

T e l :  Commercial: 415 326-7000 
TWX: HLWPACK 

(f) H e w l e t t  Packerd Company 
Geneva, Switzerland 

T e l :  Commercial: 022 42.81.50 
TWX: HEWPACKSA 

2.  
Value Bulletins and acessagee. 

Recent measurements are reported i n  the U. S. Naval Observatory Phase 

3. For further information, contact thet 

Supetin tendent 
U. S.  Naval Observatory 
Washington, D. C. 20390. 

J, PI. IlcDOwELL 
Superintendent 

2 
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P U L L Z T I N  132 WOV5MCE9 1968 

! '44713Y4L E U 9 3 U  O F  S T 4 N 3 4 R D S  
1141 A V 3  FRZCUENCY 3 I V I S I O H ,  FOULDER, COLORADO 80302 

7. E X P L A N A T I O S  O F  NOS T I M E  S C 4 L E S  

4 T (  N P S )  - - - - - - -  
4 T ( N f S )  I S  A N  STO?lIC T I l l Z  S C d L E ,  P R Z V I O U S L Y  C 4 L L C 3  NrS-4, WHOSZ 

R A T S  IS  3 S T t 9 M I N Z J  EY THE PRIM4RY FRLQUEIVC'Y.ST4N39RD O F  THE lV4TIONAL 

3 r F I N E S  THZ S L C 3 N 3  IN AGREEMENT WITH T H E  I N T E R N A T I O N 4 L  SYSTEM O F  
UNITS (SI). THE EPOCH O F  T H Z  S C 4 L Z  WAS IN 4GREEMENT W I T H  U T C ( N B S )  

BURE4U OF S T 4 N J A R J S  ( N B S F S ) .  THIS S T 4 h D q R D  ( N B S - I 1 1  C E S I U M  E'EAM) 

4 T  0600 UT I J4N 1958. .--. 9 . ~ . ~ - ~ . 0 ~ 0 - 0 . 0 - . - 0 - - . - - ~ - ~ 0 - . - - - - ~ ~ . ~ ~ ~ ~ - - . ~ ~ ~ . 9 ~ 0 . ~ . ~ ~ . . . . 9 . 9 .  

S I T (  N E S )  - - - - - - - -  
ST3PPSJ 4 T O . l I C  T I M E  IS  9 C O O t 1 3 I N 9 T Z D  T I Y E  S C A L E ;  I . E . ,  THE 

I N T C R N 9 T I O J 1 L  T I M i  BURE4U ( 9 I H )  D T T E R M I N E S  WHEN S T E P S  IN EPOCH O F  
a.2 S S H O U L I  OCCUR TO KEEP T H I S  S C 4 L E  IN 4 P P R O X I M 4 T E  IGREEVENT WITH 
UT2. THE R 4 T Z  FOR T H I S  SCALE W4S T H E  S4ME 4s FOR 4T(NCS) P R I O R  T O  

3 6 S Z R V 4 T 3 H Y  (USN3) A G H Z Z D  UPON 4 C O O R 3 I N 4 T Z  R A T E  S T 4 R f I N G  e000 U T  
I OCT 1 3 6 8 ,  T H E  NPS IN COOPZR4TIO!J WITH THE U N I T Z D  S T 9 T C S  :JI\VAL 

I OCT 1 9 6 8  FOR S A T ( N B S 1 ,  AND T H I S  RAT: MAY F E  WRITTEN P R E S E N T L Y  4St  

F[COORdINAT:I  F [ N B S F S I ( I  + 4 P 4 R T S  IN I0 TO THE 1 3 T H ) .  

IN OTHZd WOHJS, S 1 T ( N B S )  RUNS 4T 4 R A T C  HIGHER I N  F F A C T I O N Y L  
FREQUENCY T H 4 T  . 4 T ( 8 9 S )  6 Y  4 P A R T S  IN 10 TO THE 1 3 T H .  S l r T ( N R S 1  IS 
IHS T I N E  S C 4 L I  E i R 0 4 d C A S T  BY R A 3 I O  S T 4 T I O N  WWVB. NOTE: THE D I F F E R -  
ENCZ IN RATE fiETWc'EN T H E S Z  S C 4 L E S  IS R E L E V 4 N T  ONLY T O  I N T E R N 4 T I O N 4 L  
STAND4HDS L 4 B O R I T O h I E S  ANI) 0 6 S E R V A T O R I Z S  SUCH AS THE E I H ,  4ND THIS 
IN NO W4Y A F F E C T S  4 L L  OTHER USERS O F  THIS T R A N S M I T T E 9  S I G N A L .  
0 ~ . ~ 9 ~ ~ ~ ~ 0 ~ . . 0 0 0 ~ . 0 ~ - 0 0 ~ 0 ~ 0 ~ . ~ ~ ~ ~ ~ - ~ . - . - ~ ~ 0 - 0 . 0 ~ ~ . 0 . . ~ 0 ~ 0 ~ ~ 9 ~ 0 ~ ~ ~ ~ 9 0  

U i C  ( N E S  1 -------- 
C T C ( N 5 S )  IS A C O O R D I N 4 T Z 3  T I ? l Z  S C A L E :  I . E . ,  THE PIH DETEFiPlINEE 

W Z N  S T Z P S  IN EPOCH O F  0.1 S A N 3  CHANGES IN RATE SH0ULi.I OCCUR T O  
K E E P  T H I S  UIVIVZRS4L T I M 5  S C 9 L Z  I N  4 P P R O X I M * T E  4GRETMENT WITH U T 2 .  
NT4Q 1 OCT 1365 THZ T I M E  3 1 F F C R E N C 5 ,  U T C ( U S X 0 )  - U T C ( N 2 S ) ,  W9S ZERO. 
THE NES I 8  C O O P Z R l T I O N  WITH T H E  U S W  4GRZED ON 4 C O O R D I N 9 T Z  R 4 T E  FOR 
THESE TWO T I M 5  SCALES S T A R T I N S  00C0 UT 1 OCT 1 9 6 8 .  THZ COORDINATE 
R 9 T 1  W4S CHOSPX AS A N  4VZRAGZ OF T H E  TWO RATES, 4s 9 F T E R M I t J E D  PY 
POHTAELE CLOCKS,  PRIOFi T O  I OCT 1968. THE USNO q?i9 NBS INTEND IO 
tVIAINT4IN S Y 3 C H f i O N I Z 4 T I O N  OF THZ UTC S C 4 L E S  TO W I T H I N  4POUT 
3 tYICROS6CON3S BY U S I N G  THIS C O O R 3 I N 4 T E  R 4 1 E e  THE P R E S E N T  I 

ZOOi331NATE RATE: OF U T C ( N B S 1  IS: 

P [ U T C ( # E S ) I  : i [ C O O R 3 I N A T E l ( l  - 300 PARTS I N  10 TO THE I B T H )  

OR 
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U. S. NAVAL OBSERVATORY 
WASIiIf4CTOt4, U.C. 20390 

8 October 1968 

NO. 3 T?ME SERVXCE AIJNOUNCWNT, SERIES 14 

Coordination of Clock Time Scales 

1. In the in t e re s t  of improved coordination between the  National Bureau 
of Standards, the U. S. daval Observatory, and international timekeeping 
centers, the frequency of the U. S. Naval Observatory clock time scales 
was lowered 4 par t s  i n  1013 on 1 October 1968 at  Oh UT. 

2.  
ments published by the  U. s. Naval observatory will be given with respect 
to  these improved Coordinated t h e  scales. 
perfectly with respect t o  UTC(USiu0) before 1 October 1968 w i l l  now show 
an apparent daily rate of 34.56 nanoseconds (fast) .  

Effective 1 October 1963 a l l  daily phase values and clock measure- 

Clocks which were running 

3. 
i t  is Aess than the randam fluctuations of individual atomlc clocks. 

For most timing applications this change w i l l  be insignificant since 

J. blAURY W E R T H  
Superinrandent 
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APPENDIX H 

Treaty of the Meter 
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M@t;4' Cmtcntinn: Sisncd at Paris. May 20. 1875; ratification 
dttud by thr Scnatc. hlay 15.1~7~; ratified hy the Prr*ident, 
b h ~  zn. I I I I R ;  rrtifirrtion- crrhanl(n!, A i i ~ i t t  2, 1170; pro- 
~I~wwI. Scptrnihcr 27, 1070. A i  animclccl hy the convcntion 

a i  .%we* Chtolwr 6, 1921; ratification advitcti hy the 
~rar~r.  January 5, 192.1; ratified h chc Pmidmt, Scptenibcr 
13. I W ~ ;  ratification of the Unitdkatcg, dep-itcd with the 

of the French Republic, October 24. 1923: pro. 
tLi.r4 October 27, 1923. 

) l i s  trcrllcnry the Pmidcnt of the United S t r t a  of Ama- 
h. I l h  Llajmty the Emperor uf Germany, His hfajcaty the 
V q r m  14 Aii*t!ia-lliingary, His hlrjesty thc King of the 
k t e r ~ n r .  Ilis Ma t the Emperor of Ilraril. Hir Excellency 
ik ?mht of tLXrgeittine Confederation. His Ma'aty the 
King d Dcnmark. His hfajcsty the Kiiig of S ah ,  His Excel. 
I m r  *hr Pmitlcnt of the French Republic, Lis hfajest the 
R r q  d Italy. )lis Excellency the Picsident of the RepubTic of 
prru. )lit Majesty the Kin of Fortupl and the Argarves. His 

v thr Enipcror of alp the Russias. His hfajaty the King 
% h n  and Snrwav. His Excellency the Praidcnt of the 
Swim Gmfrclcration. I l i s  hfnjaty the Emperor of the Otto- 
mans, and tlis Exmllcncy the Pmident of the Republic of 
Vcmturla. dairing international uniformity and pmirion in 
U J W ~ ~ S  of wcight and measure. have ruolved to conclude 
a crmnrmtion to this effect, and have named aa their pleni- 
prntiaries the following: * 

\b'!io. after having exhibited their full powers. which were 
h n d  to be in good and due form. have agreed upon the 
~I~DWing anicla: 

A r f u k  1. The high contracting parlies engage to atab- 
Ihh and maintain. at thcir common expense. a scientific and 

m n t  intcmational b u m u  of weights and measures, the E? arlnn of whirh shall be at Paris. 
Art t. The €rcnch Government shall take all the neccssrry 

witrim to facilitate the urchaw, or, if  expedient. the con- 
*nrction, of a building wRith shall be a ally devoted to 
dit ucposp. subject to the conditions stat= the regulations 
rhict are subjoined to this convention. 

.4rf. 3. The operation of the international bureau shall be 
under the cvcluuve dimtion and wpmision of an intema- 
lional committe of weights and measures. which latter shall 
be under the control of a general conference for weighta and 
WISIICCJ. to be composed of the delegates of all the contract- 
ing Cavcmmcnts. 

Arf.  f. Thc neral conference for weighta and measum 
h a 1 1  b~ p m i c l 3  over by the pmident for the time being of 
the ruis Academy of Saenm. 

Arl.  5. The organization of the bureau, u m l l  u the 
 orm mat ion and the powers of the intcrnatlonal committee. and 
d die ral conference for weighta and mea". me eatab- 
Wed E h e  

AM. 6. ~ e X L t n a t i o n a t  C a r e a m  at weigtm ami 
Iationa aub ncd to this amvent ia~  

-11 be ch8rgcd with Lbc fouowiq duties 

r l u " e m a n d k i l o g r m , .  
~ ~ N l a m n ~ u u i ~  dtbempobclpa 

Srcnnd. The curtocly of the intenrational prototy 
3 Iiircl. The periodical comparison of the nationaEandarda 

wit11 the intcrnatinnrl prototypes and with thcir test copien, as 
wrll as mmparisnns of the stnnclard thermometers. 

Fnoith. 'I he mmparlson of the prototypes with the funda- 
mrnral stanclrnls of nonmetrical wcights and measures iiscd in 
difirrcnt miintries for aclcntlfir piirposca. 

Fifth. The ncalln8 and cotiiparlson of geodesic measuring 
Im rm 

duction 3 

Sixth. The mmparison of standards and Kales of precision. 
thr vrrifiration of which may he requested by lpvernmentr or 
hy rienflfic nocletles, or cven hy conttructors or men of arience. 

A r f .  7. After the commlttce shall lime proceeded with the 
wnrk of cnurdinrting the measures relatlve to electric uniu and 
whrn the gcncral mntmnce shall have so dccidcd hy a unani- 
mous vote, the hurnu will have charge of the eatahlishment 
and kce  ing of the standards of the electric uniu md tBei. 
t c ~ t  ropk and also of comparing with thew rtrndrrds, the 
national or other itantlards of rrcirion. 

The liitrraii lr alw, chaqpfwith the duty of making the 
drtrrmlnntlnn- relative to physical rnn-tants. a more accurate 
knowlrtlRr nl whlrh may he iincful In lncrrasing preclrlan and 
Iiirtlirr inwring iiniformlty in tlic provlnrrr to whirh the 
almvr mentioned units l4ong (nrtlcle 6 and nrst paragraph 
of artlcle 7) .  

I t  I- finally charged with the dut of conrdlnatlng rlmllar 
clefcrmlnrtinnr cl lcr td  In other Inst&titions. 

Art. 8. Thc international ~ ~ ~ t o t y p a  and standards and 
ah0 their t a t  mpia shall be cporitcd in the hrireau; acctll 
to the d c p i t  ihall bc nolely reserved f o r  the intematlonal 
commltrce. 

Art. 9. The entire cxpenrc of the mnc.tniction and outfit 
of tlic intcmntional burcau of weights and measures. together 
with the aiinual mqt of i t s  mnintcnance and the ex 
the rnmmittcc. shall be dcfrnyerl by contrihiitlonr r~thof 
contracting states, the amount of which shall he computed in 
propoition to the actual population of each. 

Arf. 10. The amounts rcprcscnting the contributions of 
each of the contracting Statcs shall he paid at the hqinnlng 
of cach year. through the minlstry of foreign affair8 of France, 
into the Calsse de dtpots el consignations at Paris. whence t h q  
may be drawn as occasion may require, upon the order of the 
dircctor of the burcau. 

Arf. 11. Those Governments which ma take advantage of 
the priviiqc, opcn to every State, of acccdring to this convm- 
tion shall be required to pay a contribution. the amount of 
which shall be fixed h the committee on the basis catablished 
in article 9, and which shall he devoted to the improvement 
of the scientific apparatus of the bureau. 

Art. 12. The hi h contracting parties r e m e  to thcmsclva 
the power of introkcing into the ment convention. 
mon consent. any modifications t1e propriety of w h i z z ;  
have been shown by experience. 

Art. 13. At the expiration of twelve can thia conventbn 
ma he abrogated by any one of the hi& contracting partia, 
m h r  as it is conccmed. 

Any Government which may avail itself of the right d 
terminating this convention. ao far'aa it b concerned. shall be 
required to give notice of its intentions one a r  in advance, 
and by ao doing shall renounce all ri h u  of jolnt ormenhip & 
the intcmational prototypes and in &e bureau. .. 
Appendix No. 1, Regulatimr. 

Article 1. The international bureau of weighta and meu- 
u m  shall be established In a special building, povrlng dl 
the necessary safcguards of stillness and stability. 

It shall comprise, in addition to the vault, which shall k 
devoted to the mfe-keeping of the prototypes, roollu for mount- 
ing the comparator8 and balanaa; a laboratory, a U h v ,  8 
room for the archlves. workrooms for the anploy& and 
lngr for the watchmen and attmdmta. 

Art. 2. It #hall be the duty of lhe inCnnrtlanl d t -  
tn to acquireand fit up the atarrrrid bum and tow h 
operrtion cbe work for WMCh It wm cwgnat 

10 QI d tk d t r a ' r  b8mv t0 bk.h 8 drrbh 
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4 fedcral and State Weights and Measures Laws 

biiiltling nne shall tu huilt under i ts  dircctloni and in accord- 
ancr with I t s  p lan t  

The Frenrh Government shall. at thc mli icsl  of the 
intrriirtinnat m " i i t c r ,  takr the ncctmatv nicasiiirn to raiise 
thc Iiiirraii tr )  IK rrcoffllini as an etahlithmcnt nI piihllc 
utility 

T h r  intcrnatinrial mminittrc shall call* thc i i c c w  
harv iiistiumrnts tn :,e mnstiiirtnl. such as nimpariton for 
8h.- ri.inrlrrclc nf linr and rncl mrawm.  apparatrir for tlir clr. 
trrniinatlon of alinliitc 4ilatatIov(. h a l m m  for welfihing in 
air and In vacuo. cnmpanton fnr p n i e t k  mrisuring t i an ,  etc. 

Art .  9. T h e  cntirc cx jwnr  incurred in the ptirclianc or 
m ~ ~ r i i r i l o n  #if tlie hiilldttiy. and in the i i n h a r  ant1 plaring 
of ihr inviriimmts and appiratus. shalr not c a d  4M.m 
Irma. 

Art 6 Tllc anniial rppmprlatlon for the international 
hiirraii rimrirtq of two parts. one nf which 1, fixed. t h r  0th- 
wiii rlrtnrntrw. 

7 / i c  hvnl part 19. In prinrlplc. 250.000 fnrra. hut on the 
uiianimniir v'nte nf thc romniit tn mav he r a i d  to 3 ( m , O  
f rann I t  ir home hy a l l  thc Statcl and autonomous colonla 
ihrt rdhrrcaI in thr  mctcr mnvrniion hcfnre the sixth gmeral 
mnfcrrnrt. 

'1 Iic rnmplmrntary part Is in;iclc up of rontrihiitions from 
tlrr Siatrr ant1 siitnnnmniig rolnnirq t h a t  joinnl the c-orivention 
afirr thc ahrrwid p w r a l  mnfcrrncc. T h e  mnimittrc Is 
chawrcl with the ciittv of tlrawiiic iip on the moticm of the 
d i m t e r  the anii i ial  l i i ~ c l ~ t .  hiit withorit rvrcculinR the amoiint 
toinpiitrcl in arconlanrr with thr  ptnvisionq of the two  para- 
p p h c  ahncr. T h e  hiiclpt ir made known rvcry yeir 11) mean9 
of a sprrirl hn.inrial rrlnr( to clie C.ovcmmcnts of the high 
r o t i t  raci ing p.irt im. 

I f  thc mmmitirc livid i t  nrrrwaw cithcr to inrrcm! Iwond  
3M.W frmm the 6 t n l  pa?  of the annual appro riation or to 
mwlifv thr ctinipiiiatinn of tlir mntritiiitions as &tcrminml by 
anirk  ?O of t h w  rqylatinnr. it shoiild lay the matter Ivfore 
the C h w n m r n t r  m i  ar to cnahle them to issue In p x l  tinie 
thc n m l d  inrtriictions to thcir dclqptcs to the ncvt Rencral 
mnfrrriiw In owlrr  that the %rid mnlerrnre may drli'irrntc In 
p l  piirpu. The dcrirfon will rtnncl nnlv I n  tlir raw that  
no t ipputit in ahall ti.ivc l n rn  r\prr*vnl l d w c  or  in the mii- 
frtriiir I w  anv of thr niiiwrtl i ig Stntrr. 

I f  tlir Si,;tr aliniiltl Irt thrrr  )c:m $0 wltlioiit p y i n g  itm 
mniiiliiition. #h i t  mntrilwtton rliail IK tliviclrcl anlong the 
othrr S t a t a  IJmprtinnall  to their own coiitril)citinn. The 
acltlition.ii wim tliiir pnid b y  the Slates to make up the whole 
of the appmpriation of thc I)unau shall bc regarded as an  
advanrc to tho clelicqricnt State and shall bc reimlxined to 
thrm if that State rhoiild make g m d  its arrrars. The advan- 
t a p  .and prrrojiativcs ronfcrrcd by adhering to the meter 
convrnrion arc stisrnclml in thc c a s  of States that have been 
dclinqiicnt thrce yran.  

A f t r r  tbrcc more yeam the delinquent State shall Iw: ex- 
Ilnl fmin the mnvention and thc mkoninK of the contri- 

Kitions mtow.1 In accanlanre with the provisions of article 
20 of thew rmilrtions. 

Art .  7 .  T h e  pne ra l  confcrcncc mentioned in article S of 
t h h  cnn\entior. shall Iu JI  Prris. tipon the riimmoiis of the 
intcmatinnal commictcc. at  least once every six yean. 

I t  shall Iw i t s  dirty to cliscwr and initiate measures neccssary 
for thr  dimemination and impmvrmcnt of the metrical sys- 
tem. and to p3w upon siich new fundamental metrological 
dctrrtninationa a* may have l m n  niaclc during the time whcn 
i t  was nor in smion. I t  shall rrmlve the rcport of the intcr- 
national mnimittm mnccming the wnrk that has k e n  accom- 
plirhni. and shall rrplacr one-half of the international com- 
mittcc hv mrct hllot. 

Thc votinR in the general mnfcrencc shall be by States; 
each Statc rliali t r  mti t l rd  to nne vote. 

Enrh d thc m e m h  of the intcmntianal mmmittce shall 
hr cntirlnt to a r a t  at the m r r t i n p  of the conference. They 
may at the "e time be & l e p t a  of their Gomnmenlr.  

Art. 8. The Intcmrrloarl commiitrr mentioned at rrtirlc b 

dlfhvnt Statu 

Art. 1. 

Art .  4. 

or the "tlaa rb.11 d 18 n ~ m k n  ~ I I  hrm 

A i  ilic t h e  of tltc renewill by halves of thc intcrnation8l 
nmir?ittrc the oittRoinp; m r m k n  shall be first those who may 
h a w  Iwm provisionally elected tn f i l l  vacanrics hctwcen two 
vuinns pf thc cniifcrcnce; the othcn will Iw drawn lot. 
Ou!fi"ing meintwrr may he rcelectd. 

Rrf. 9. The  lnternationrl comniittcc organim i t r l f  hy elm- 
li iK 11) i t r  own srtrct vntr i t s  rhairman anit sccrrtaq. Tboac 
aiywiiitiiiviiii iirr iiotifinl tn the (b\rrnments  of the, high 
c t i i i t r x t i i i K  pirtit s. 

' 1  Iir di:iiiiiiiiii wit1 the w( rct.iry of the commit tn  and the 
dirrrtor nf t l~r  liiirc.,ii n i i i v t  IwlonR In tlilimrnt corintrirs 

Oiitr o ~ a t i l m l ,  i h r  coniiiiittw ran not hold other c l c c t h  
or mikr  aithrr niqwininirnis iinlil rhrre months shall have 
claprrd after the notice of a vacancy calling for  a vote shall 
h:iw lwrn gi\cii t o  a11 tlic mciiilwrr. 

' 1 . h ~  intrriiational commitice directs all the metro- 
iq$ral works i l iat the high cnntrarrinp; pa r t i a  shall decide to 
h a w  rnrrin! on jointly. 

I t  is a l w  rhargrtl w i t h  tlic cliity of m i n g  to the mnurvation 
of tlir intcrnntinnal prototypes and stanclardr 

I t  may. lastly, inrtitcite the cnnpcration of spcdalirtr in 
qiirqtionr nf inetrnlwy and ronrtlinate the m i i l t r  of their 
work. 

Arf. IJ. T h e  mmmiticc shall mrct at last  once in two 
ycar- 

Art .  IZ. T h e  hailnting In ilir mmmittre i s  hy a ma/ority 
vntr: in raw of a tir vote thc chairman has the casting vote. 

lkcirinnq nrc nnly valid if thc mcmlmr p r m t  are at IcaU 
nnc 1i;ilf nf thr cleried memhen formin the committee. 

Siilijrct to tha t  mnditlon ahsent mem?wrr have a right to 
dclcEair their votm to prcwnt memlwrrs who must prme that 
they have Iwrn no dcirgated. T h i s  also applia to a p p i n t m c n u  
h y  srrrrt hailnt. 

T h e  director of thc I)rircau Is a nonvoting member of the 
mmmlttrc. 

Art. IJ. During thc interval occurring between two YC 
sionr thc rnmmittce <hall have the right to diwur quaCionr 
hy rorrespnwlcnce. 

I n  siich mers. In oftlcr that It8 rewliitinna may he consid- 
rrrcl in I invr lirrir ncloptrcl in cliie form. i t  rhall Iwr n c c m a q  
for nt l  the mviiilirrv (if tlir rommirtrr tn have Iwrn rallrtl ctpn 
(0 cuprrrr tlirlr opliilniir. 

Art .  / 4 ,  ' I l i e  iiitrriiatiiiiinl committre for wrigtitr and 
iiir;isiirrs sh;ill proviqioiinlly f i l l  siirh vacanrlrs as may occur 
in it; thew elrctions shall take place by rorresponclcncc. ach 
of thc mcnilxrs being callctl iipnn to take part thcrcin. 

Art .  15. T h c  international committcc will draw up a de- 
tailed wt of rr illations for the orginiiation and work of the 
hiircaii and wifl fix tlic dues to IK paid for the extraordinary 
works provided by artirlcs R and 7 of the convention. 

Thow ducs wi l l  IK ;ippliccl to improving the scientific q u i p -  
mcnt of the Imreaii. A certain amount may tx drawn annually 
for the rctircmcnt fund from the total due collected by the 
biirciu. 

Art. 16. All commiinications from the international c ~ m -  
mittcc to the Govcrnmcnts of the high contracting prtia 
shall t.ikc placc throiigh the diplomatic rcprerntat ivu of 
siirh rniiritrics at Paris. 

For all maticrs requiring the attention of the French au- 
thorities. tlic committcrs shall have recourse to the ministry 
of foreign allairs of Franrc. 

Art. 17 .  A regillation drawn u p  by the u"1ttee will de- 
irrniinc thc maximum staff for each crrcgory of the 
nf tlic Iiiirraii. T h c  director and him awistants nhall m z  
by m r c t  I ial lot I)y tlic intcrnational wmmi t tn ,  Othcr appoint- 
mcnts shall be notified to the Covcmments of the high am- 
trarting pirtirm. T h c  clircctor will appoint the othm members 
of the pcrsonncl within the hounds laid by the regulation mm- 
tiniiecl in thc first paragraph above. 

Art .  I8. T h e  director of the burcau rhall have ami :  to the 
piatc w h m  the international prototypes arc acpadted only la 
pursiianrc of a molutlon of the oDmmitlee and in the 
mcc of ~t l a s t  one of iu membm The plaec of d w K  
the prototype hall k apcnedonly by m a m  at &reekepone 
of rhlch thrll be In tbe po" d the dhravar d cmchba 

A i r .  10. 

, 
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d ~ I ~ M C .  the a r r ~ m d  In that af the rhainnan n' the nnn. 
mbitrr. .mi t l ic  t I i i i .1  in t l iat  of tlir tlirrc inr  of the Iiiircrii. 

I Ire #iriiairiclr ol thc tlaqa of natioiial pmtot pe, alcirie 
h l l  Ir uml lcir itic ordinary compaiiiiR work of the biircau. 

,4,i / V  I Iir dirniiir o f  t l ic  Iiiircaii rli;ill annilally ftirnish 
m (tic triniiiiiiipc: t irri .  a f in ,mci r l  rclmrt mtitcrnlng the ac- 
( r i l l i l l 8  01 t t t c  pict rcl i i iK s tar ,  wlilrti  rlirll le cxamiiictl, and I t  
f , ~ ~ ~ i i l t  C U . I ~ I X I .  a t c i i i t i i a i c  to t b a t  rlfcct rhall IK given him: 
- , t ~ ~ , t ,  a ir1-m on ilir mndltioii nl the ~p mratiia: tliircl. a 
~ I C I  i t p . t t  ( t i i i t r i i i i i ig t l ic wiirk a w m p l h d  cliirlng the 
~ R I W  of tlir )car Just rluml. 

1 )IC l ircrrnrikmal mniml t t rc  r l i i l l  niake to errh of the Cmv- 
((iiiiiciita ul the hifih mn t r r r i i ng  parties a n  annual rcpnrt 
cnwrrninp all Itr r icnt i l ic .  tcdinical. and adminhtratlvc opera- 
ticins. ant1 roiitcrnli ig t l i a r  of the biimru. T h e  chai rmm of 
thc lwi,iiiiiicr bIl3ll  inrkc a rcprt  to the enera1 conference 
cuotrinbng the work that has bm, armmpf i shd  rina I '1 I lut  
U d l h  

'the rr w r t a  and p u b l i a t i o n ~  of the committee ahall hc la 
the K r m a L  Irngtii e. 'They shall I* printed arid furnished ta 
112 (;uwmniciiw n'i the hiAh cwntncting part iu.  

Avi 20. ' Ihc  ualc of contrihiit iotu s p k c n  of in a r t l ck  9 
d thr mnvmiicin i s  e ta l i l i s l i d  for Its fixe3 part on the basis 
r;l ilrr alipii i t i .wlcin rrfcrml to in article 6 of the present 
~ U ~ I M W  a i d  of thc population: the normal contribution of 
r u h  staic c a n  r w ~ t  l w  I-* thin five to a tho i iund nor more 
t h a n  I> prr crni of thc whole appropriation. rqardlcss of the 

iubtcain. In orclcr to atabl ish that ualc, i t  rhall fint be Ei.4 w h i c h  arc the S t a i n  that are in the conditions required 
It* ihe  minimcim rncl inartimiini and the remainder of the 
~ W I J  dlrll  IIC di*triliiitrtl among the other S t r i a  in the direct 
mib d thcir ppulation. 

I hr C ~ I U  i t i i i s  rrrlnnccl rtancls !or the whole timr Included 
I r c r n i  t w o  tunwcutitc jicncral con fc r rnm and on only bc 
mdifIcIl in the mranwhile in the following am: 

I O )  If ooc id tht rclhcrinR SIJICS allow thm surceylye 
) t a n  to pru without nialiing its payments; 

cb) \\hrn. i,n ihc contrary. a State which had been prc- 
V U I U ~ V  r k i i i n  iiriit lor more than three yean pays up ita 
awrrn .  a i d  tkr =ration ar ise to retum to the other Cov- 
w n m m t i  ibt  a t l v m m  macle by them. 

I hc cwuplrincniary mnirilmtion is com uta1 on the wme 
b u r  of lu l t i i la i ion and is l ike that which t!e Statca that have 
h l don jn l  io the cuiirntion pay under the ume conditions. 

I f  J'l . cf adhering to tlie mnvcntion a State dcclam i t  would 
Ilh io rrtmd ihc Ircnefits t h m f  to one or more of its mlo- 
nm that are n o t  aiitcmomo:is. thc n u m h  of the population 
d itic mid ndonirs ivould bc added to that of the Stare in 
mhninK the r i l e  ai contributions. 

Whcn a rolony that i s  rrnqniccd as aiitonomoiis shall de- 
drr in rclhrrc to ihc convention. i t  w i l l  be regarded wi th  re- 
qwt to l i a  rdmiu iun into the convention and as the mother 
tuuntry airy clt-ride. either as a clcpcndcncy of that mother 
minip or as a contracting State. 

Art.  21. 'I hc rxpcnsc ol cniistructing the international pro- 
t o ~ p r r  rncl the r i m l a r d s  and t a t  q ia  which are to accom- 

a n y  thrni shal l  1w clefrayed by the high .ontraciinR 
rn, rrcrinlrnre with the wale fixed in the foregoinff nrii%?" 

I IIC ammiits tn IK p a i d  for the comparison and verification 
d urnchnlr rquirml hv Stat- not rcprrxnted a i  thla mn- 
wntion shal l  Iw q i i l a t d  by thc rommlttee in mnformity 
with thc ram liwd in virtue of article 15 of the regulations. 

Arf. 21. Thrw rqril. i t ions qhall hive thc stme force and 
value u the convention to which they are aniiexcd.0 0 

On January 2. 1890, "meter No. 27" and "kilo. 
grant No. ?O", king  copirs of the international pro- 
totype nictcr and kilogram preserved at the Intcma- 
t i o i r i l  11iii.cwi of \\'cigIits and hicnsurc<, wcrc op- 
enrcl at tlic \Vliitc Hotisc and ncccptcd by President 
Harrison as national nand& Duplicates of these, 
k ing "meter No. PI" and No. 4"; wae 
received brain h a m e  year, 

5 

given into thc custody of the Ofice of Standard 
IVciglitq and hlcasurcs of tlic Coast and Geodetic 
Stirvcy of tlie Trcasury Department. 

111 1893 a ruling of fundamental importance with 
rcspcct io stantlards wzs made by T. C. Mendenhall, 
thc Sti~~rriiitcticlcnt of Standard Weights and M e u  
tircq. I'hic ntliiig. which subsc ucntly came to be 
known as thc "hlendcnhall 0 4 er", waa approved 
AIwil 5, lrJ93, by tlre Secretary of the Treasury; io 
csscniial part is as follows: 

Bulletin No. 26, "Fundmental  Standards of Lmgth and Mus", 
United Satem Coast rad Geodetic h e y .  Treasury De- 
ment, April 5. 1893. 

rhe WICC of Wci htr a i d  Meuurrr ,  w i th  he rp 
proval of the Sccrctaq of &e Treasuty, w i l l  in the future, 
r g a d  the lntcmat lonal  Prototype Metre a d  I l l l o g " e  an 
Iundrmcntr l  r!andardr, and the curtotnary unita, cbe yard 
and the pound, w i l l  be derived thacboa in YleOrbOQ wkb 
the Act of July 28, 1868. 0 

Bulletin No. 26 also carried a "Nore", II f o b  

"1 d the fohwiqJ: 
"L-R~ference (0 the A a  of 1866. -Ita to the e 

EqWliOnr 

5600 

8987 
I prd = - metre. 

I 

uo(6 
1 ' p t * a d  avoirdupois= - Ub. 

A more p& value of die English pound nolrdupoir b 

1 

2.20462 
- kilo., 

dincr ing from the above by about one art in one hundred 
thousand. 1x11 the q u a t i a n  established law Ia nr6dmtly 
accurate for a l l  ordinary conversionr 
h already uatcd, In work of high praddon &e 

& now a l l  but universally used and no amvenion 

The National Bureau of Standard# amtbua u) 
mmider the relation 

3600 

3967 

which may also be'expmsed 

1 yard=-meter 

I meterd39.37 inches 

XI an exaa equivalent. In the case of the relation 
between the avoirdupois pound and the kilogram, 
howcver. the National Bureau of Standard8 now 
recognizes aa the fundamental relation 

1 avoirdupois pound=O.lbb 59!2 047 7 Ulogrun 

which comrponda with 
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APPENDIX I 

Legal Documents Concerning “Standard Timerr  

Contents : 

Uniform Time Act of 1966 (15 U. S. C. 260 to 267); 

Public Law 89-387; 

Title 49, Code of Fede ra l  Regulations, Subtitle A, P a r t  71; 

Map of U.S. Time Zones. 
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j 242 TlTLE 16.-COMMERCE AND TRADE Pane 8118 

snld secllona rhsll  be dcemed giillty of a mlsdemeanor 
and bc llablc to a Ant not cxcccdlng $100. (Aug. 23, 
1016. ch. 396. D 5. 30 Stat. 631.) 

S-ION RVTC8BCD TO IN OTHm SUXXnNB 

ThU aactlon 16 mfemd t0 cn MCtiOM 140, 141 Of thlr 
tltle 

8 242. Duty of I'nitrd Statru attorncy to enforce law. 
It stinll be t h r  duty of ench Unltcd States nttorney. 

to  wlroin s n t l s l x t o r y  cvldrncc of nny vlolatlon of 
scftions 237 to 242 Jf thls tltle Is presented. to cause 
approprlntr procecdlnns to be commenced and prose- 
cuted In thc Unlted States court havlng jurlsdlctlon 
of such olXense. (Aug. 23. 1016. ch. 396. 16.30 Stet. 
631; June 25. 1948. ch. 646. D 1. 62 Stat. 908.) 

CHANCIC Or NAYC 
Act June 15.  1948. ell. Bcpt. 1. 1818. subrtltutcd "Unltcd 

Btatcs attorncy" :or "dlotrlct attorney". &e sectJon 801 
o( Tltle 26. Judlclary and Judlclal Procedure. 

S-OW R c m n w  TO IN O T H D  SCCTIONS 

Thls .cctlon Is referred to In rc t lons 140. 141 of thlr 
tltlc. 

STANDARD BASKETS AND CONTAINERk 
Q 251 to 256. Hepralcd. Pub. L 90-628, 4 l(a), Oct. 22, 

1968. S? Stat. 1320. 4 
Scctlon 151. arm Aug. 3 R  1916. ch. 426, i 1. 99 Stst. 

673: June 11.  1934. ch. 447, I I .  46 Stat. 9.?0. ret the stand- 
uds for Climax basketd for grnpcs and other frulta and 
ve~etables and for mushrooms. 

Scctlon 951. act Aug. 31. lPl6. ch. 416 $1. 39 Stat. 673. 
wt tha ntandarda for the standard bluket or contalner for  
small trults and vegetables. 

Scctlon 253. act Aug. 31. 1916. ch. 416. IS. 39 Stat. 674, 
June 11. 1934. c 447. I 1. 48 Stat. 830. oat the panaltler for 
fallun to conform to rundnrd.. 

Scctlon 254. nct Aug. 31. 1916. ch. 416, I 4.39 Stat. 674. 
prorlded for cxamlnntlom and testa by the Department of 
Aprtculture and for the promulgatlon of rules nnd ragu- 
Iatlons corerlng allownblo tolernnccr and varlatlom. 

Scctlon 255, acta Aug. 51. 1916. ch. 416. S6, 39 Stat. 
674: June 25. 1048. ch. 046. 8 1 .  61 Stat. OOB. made t h o  
Unlted S t a h  attornev r q " b l e  for commencing 
actloM to enforce penaltles. 

Bectlon 158. act Aug. 31. 1916. ch. 426. I 6. 39 Stat. 674. 
e a v d  tho guaranty glren by manufacturara or oallera 

E m -  DATE or RRPCAL 
Scctlon 3 of Pub L. 90-828 provlded that: "Thls Act 

Ircpeallng sectlons 251-2S7l of thlr t l t le  and amendlng 
m u o n  1450(b) (3) of thls tltle] rhall become pUectlve 60 
daya .Iter ennctment [ a t .  31. l966l." 

STANDARD HAMPERS. ROUND STAVE BASKETS. 
AND SPLINT BASKETS m R  FRUITS AND 

of -eta as to the c~rreCtnU~8 Of such COntalneN. 

VEOlpBLEs 

B257 to 25ii. Rrpraled. Pub. L 90-648. 8 l@), OCL 22, 
196.. 82 Stat. 1320. 

8cctlon 157. acta Mny 11. 1918. ch. 684. I 1. 45 Stat. 685: 
June 16. 1954, ch 408. 5 1. 88 Stat. 301: Aug. 30, 1964, 

standard hnmprm and round 8 h v e  baskets. 
Scctlon 257a. act. N a y  21. 1928. ch. 004. I 1.46 Stat. 666: 

Aug. 30. 1964. Pub. L. 68416. IO. 78 Stat. 607. set the 
dlmcnclom for standard rpllnt baskets. 

6ectlon 167th act ~ a y  11. 1918. ch. 064, I 3. 46 stat. 660. 
provlded for the promulgatlon of regulatlom nllortng 
mcasonable rarlatlona In hampers and bMkct). 

Scctlon S7c.  act Nay 11. 1016. ch. 604, 8 4.46 8t.t. 666. 
q u l r e d  &pproval by the &woty of AplCUltulr of the 
nunuf.oturcr'r dlmemlar rprolaUoar lor bMp.n and 
bulut8. 

Pub. L. 68-516. 1 1 .  78 Stat. 697. set the dl~CMIOn8 for 

,%ction 257d. ncta ~ a y  11. 1918, ch. 684, I S .  46 stat. 
680. AIIR 30. I004. Pub. L 88416, 88. 78 Butt. 607. set out 
pcnnltlrn for VI >lntlons and covered the gunrnnty glren by  
mnnufnrtrircm nnd sellen, of hamper8 and baskets as b 
thclr correctncas 

Smtlon 2b7e. act May 11. 1918. ch. 664. I 6, 45 Stat. 686. 
provldcd for the selzure Of Illegal hampers and buket.. 
and the procedure covcrlng thelr condcmnatlon 

Scctlon 2571. act May 1 1 .  1916. ch. 604. 17. 45 Stat. 687. 
allowed manufncture of hnmpen and bukets for foreign 
mle In conlormlty wlth forclgn spcclflcatlonr. 

Sectlon 257g. acta May 11. 1928. ch. 864. 86. 45 8tnt. 1367. 
June 25. 1048. ch. 646. I 1. 62 Stat. 908. placed upon the 
Unlted Stater Attorney t h e  duty to pronecute for vlolatlonr 
of sectlnns 157-1571 of thlr tltle. 

SecLlon 267h. act Moy 11, 1926. ch. 664. IO, 45 Btat. 687, 
provlded for the promulgatlon of regulatlom covcrlng 
cxamlnntlons and teats by the Secretnry of Agrlculture. 

Sectlon 1671, act May 11. 1966. ch. 664. I 10.46 Stat. 687. 
authorlzed the Secretary of Agrlculture to cooparate with 
other agencles In carrying out rectionr a67--1671 of thh 
tirie. 

E r r r c ~ n  DATE o? REPCAL 

after Oct. 11. 1968. see sectlon 3 of Pub. L. 90410. sat out 
.I a note under 6actlon 251 of thls tltle. 

Repeal Of BeCtlOUB 167-2571 of t h h  tltle ellectlve 0 dam 

STANDARD TIME 
8 260. Cniigrrssional drclaration of policy: adoption 

and nhnrrvnnce of iinifnrm standard of time: au- 
thority of Srcretary of Trnnsportation. 

It 1s the pollcy of the Unlted States to promote 
the adoption and observance of uniform tlme wlthln 
the standard tlme zones prescribed by sectlom 261 to 
264 of thls tltle, as modlfled by section 265 of thh 
tltle. To this end the Secretary of Transportation Is 
authorlzed and dlrected to foster and promote wlde- 
spread and unlform adoptlon and observance of the 
snme vtandard of t h e  wlthln and throuehout each 
such standard tlme zone. (Pub. L. 89-387, # 2, Apr. 13. 
1066.80 Stat. 107.) 

EPTUZIVC DATE 
Bectlon 6 of Pub. L. 69387 provlded that:  'Thb Act 

lwhlch enacted sectlons 260. 260a. 266. and 167 of 
thls tltlc and amended rectlom 181-163 of this tltle] 
sha!l take cnect on Aprll I.  1967: except that If any State. 
the Dlstrlct of Columbla, the Commonwealth of PucrtO 
Rlco. or any possecmlon of the Unlted Stateu, or any polltl- 
cal subdlvlslon thereof. observe6 dayllght Mo?ng time In 
the year 1966. such tlme shall advance the atandard t h e  
otherwise appllcable In scch place by one hour and shell 
commence a t  1 o'clock antemerldlan on the 1Mt Bunday 
In Aprll of the year 1966 and shall end at 1 o'clock ante- 
merldlnn on the last Sunday In Octobrr Of the y m  106d." 

SHOUT Trr~r. 
Sectlon 1 of Pub. L. 69-367 provlded: "That thfr Act 

[whlch enacted sectlons 260, 16Oa. 166. and 167 of thfr 
tltle. and amended rectlons 261-263 of thlr tltle, and 
enacted provlrlons ret out as notes under thfr ~ c t l o n ]  
may be clted M the 'Unlform TLme Act of 1966'." 

TRANSFER or FVN~RONS 
Reference to the Intentate Commerce Co"1ulon waa 

changed to the Secretary of Transportotlon pumuant to 
Pub. L. 60-870. Oct. 16, 1966, 80 Stat. gal. whlch crested 
the Department of Raneportatlon and vested a11 pawerr. 
autle8 and funotlans of the 1lIt.e"ta Omnmmram Oom- 
mlsslon and of th&%hairm.n; members, omcer. and Om- 
cars thereof relatlng gener811y to rt.nd.rd tlme mBa and 
dnyllght Mvlngs tlme under thb  WCUOn In the m W  
of ~ n s p o r t a t l o n .  Sea 8ectlOn 1888(0)(6) oi n t l e  4@, 
Tnnsportatlon. 

S ~ C ~ O N  RSYEBUO ro UI 0" mm" 
Thh lectlon b N f e  t0 In mm me of 

tltl.. 



Paae 3229 TITLE 15.-COMIUERCE PND TRADE i 262 

[I 260s. Advancrmcnt nf time nr chanacover dates. 

(a) Diirntion nl pclriod; Slnlf cwmption. 
Durlng the pcrlod commcnclna o t  2 o'clock ante- 

merldlnn on thr  last Sunday of April of each year 
and ending a t  2 o'clock antcmerldlan on the lnst 
Sunday of Octobrr of each year. t h e  standard time 
of each lone establlshed by sectlons 261 to 264 of thls 
title. ns modified by sectlon 265 of thls title. 
shall br advnncrd one hour and such tlme as so 
advanced shnll for the pu rmes  of such aectlons 
261 to 264. IIS so modifled. be the standard time of 
such zone during such perlod: except that any State 
may by law exempt Itself from the provlslons of thls 
subscctlon providlng for the advancement of time. 
but only If such law provldes that the entlre State 
clncludlng nll polltlcal subdlvlslons thereof) shall 
obscnc. thc standard time otherwlse appllcable 
under such sections 2@1 to 264. as no modlfled dur- 
lng suck pcrlod. 
(b) Shtr lawn suprrscdrd. 

It is hcreby declared that lt 1s the express Intent 
of Congrcss by thls sectton to supersede any' and 
all laws of the States or polltlcal subdivislons thereof 
lnsofar as thry mny now or hereafter provlde for 
advances In tlme or chnqgeover dates dlllerent from 
those specified in thls sectlon. 
(c) Violations: enforcement. 

For any vlolatlon of the provfslons of thls section 
the Ekxntary of Trnnsportatlon or his duly au- 
thorlzed agent may apply to the dlstrlct court of 
the Unlted States for the district In whlch such 
rlolatlon occurs for the enforcement of thls section: 
and such court shall have jurlsdlctlon to enforce 
obcdlcnre thrrrto by r r l t  of Injunctlon or by other 
procrss. nundntory or otherwlse. restraining agalmt 
further vlolationa of thls sectlon and enfolnlng 
obedlence thereto. (Pub. L. 89387. 13. Apr. 13, 
1966. 80 Stat. 107.) 

R A N S ~  or FWNCTIONII 
Reference to the Interstate Commerre Commlsslon wan 

changed to the Secretary of Transportrrtlon pursuant tn 
Pub. L 80-670. Oct. 15, 1966, 80 Stat. 031. whlch crested 
me Department of Trcmsportatlon and vested all powers, 
dutlcs and functlons of the Interstate Commrrcn Com- 
rmsslt-n and of the Chalrman. members. omces. and om- 
cera thereof relatlng generally to strndarcl tlme zones and 
dayllght eavlngs tlme under thla Mctlon In the Secretfuy 
of Tmnsportatlon. 9es mctlon 1666(e)(6) of Tltle 40, 
"aportatlon. 

StYXXON R m  10 IN mHm 8ECrXONE 

Thlr sectlon 1s referred to In 8ectIon 261 of thls tltle. 

sal.  Zbnes for standard time; interstate or foreign 

For the purpose of establlshlng the standard time 
of the Unlted States. the territory of the Unlted 
States 8hall be dlvlded into eight cone8 ln the man- 
ner provlded In this section. Except as provlded In 
Kctlon 260n(r) of thls tltle, :hc standard tlme of 
the nrst zone shall be based on the mean mlnr tlms 
of the sixtlrth degree of 1onRltude west from areen- 
wlch: that of the accond zone on the seventy-nfth 
decree: that of the thlrd zone on the ninetleth 
degree; that of the fourth zone on the one hundred 
and flfth degree; that of the fifth mne on the one 
hundred and twentieth degree; that of the s h t h  aone 
on tb@on urd m-m dqvw: tht  of 

1 

commerce. 

the sevrntli ?on0 on the one hundrrd nnd f l f t l ~ t h  

dird and slxty-flfth degree. The h i l t s  of rnch i m c  
shall be dcAned by an order of the 6ccrctnry of 
Transportation. having regard for the conveiilrnce 
of commerce ond the existing Junction polnb and 
dlvlsion points of common carriers engaged In 1ntr.r- 
state or forelgn commerce, and any such order may 
be modifled from time to tlme. As used In sections 
261-264 of thls title. the term "interstate or forelgn 
comerco" means commerce between a State, 
the District of Columbia. the Commonwealth of 
Puerto Rlco, or any possession of the United Btntcs 
and any place outside thereof. (Mar. 19, 1918, ch. 24, 
I 1.40 Stat. 450; Apr. 13,1986, Pub. L. 88-387, D 4 (9 ) .  
80 Stat. 108.) 

drerrc.. nntl  thnt O f  the ClRhlh t011e 011 the 0 1 1 ~  h l l l l -  

AMLNDM ENTO 

1086 -Pub. L 89-387 lncrensrd the numhcr of tlnic 
zoiics from l l r o  lor the tcrrltory of contlncntnl Vnltrd 
Btntcq to elght for the 'rrrltory of thc Unltcd Slntcs, 
lnsertrd the "excrptlon phrnec". substltutrd "solnr" for 
"nstronomlcnl" tlmc. estnhllshed thc firat zonc on hnnla 
of t ho  60th degreo of longltlldc west from Oreenwlch. 
rrdPSlgnntcd ns  the second through the flfth zonen bnscd 
on the 75th. 00th. 105th. and 120th dCgrCcs former 7onrs 
onc through four bhard on such dcgrces. cstnhllnhcd the 
slxth zone bnscd on the 135th degrce. rcdcalgnnted M 
the seventh zone bn8ed on the 180th dcgrcc former fifth 
zone bnscd on such degree. nnd establlshed the elghth 
zone bosed on the 166th degree, subetltuted "lntcrstnto 
or forelgn commerce" lor "commerce between the seveml 
8tRtrs nnd nnd wlth forelgn nntlonr" and denned "lnkr- 
atate or forelgn commerce '* 

REPPULE 
Brctlon 6 of act Mar. 1% 1918. repealed 811 conillctlng 

acts and parrs of acta 
Drmrcrr 01 COLVWU 

Act Mnrcli 81, 1040, ch. 43, 63 Btnt. 20. aUthorlred the 
Donrd of Cbmmlsaloncra [now the Dlstrlct of ColUmhh 
Council1 Lo eatnbllsh dayllght-snvlng tlme tn the Dls- 
trlct of Columbla. 

R e r "  TO ~ T A N D A R U  Tiyr 
Act Bept. 25. 1945, ch. 388. 69 Stat. 637. provlded, that. 

notwlthstandlng the provlslons of act Jan. '20. 1049. ch. 7. 
66 Stat. 0. whlch provlded lor war tlme. the standard tima 
for ench zone as provlded for ln sectlons 261-264 of t hL  
tltle should agaln become effectlve 88 of Bept. 10. 1016, at  

T~ANSFEII or FUNIXIONS 
Refcrence to the Interntate Commerce Commlsslon was 

changed t o  the Secretary of Transportatlon pursuant to 
Pub. L. 89-670, Oct. 15. 1986, 80 Stat 031. whlch c r e a m  
the Department of Transportatlon and vested all powem. 
dutles and functlons of the Interstate Co"erc41 COm- 
mlsston and of the Chalrman. members. omcea. and om- 
cem thereof relatlng generally to standard tlme zones and 
dapllght savlngn tlme under thls sectlon In the Becretuy 
of Transportation. &e MCtlon .1665(e)(6) of Tltle 4% 
TVamportatlon. 

a:oo A. M. 

8 C C n O N  RWZRRZD TO IN m H E I  8CClTOHs 

Thls sectlon la refemd to In .sctlom 260. 1808, 262. 
166, 267 of t h l m  tltle. 

8 262. Duty to observe standard time of mnen. 
Wlthln the respectlve zones created under the 

rrithorlty of scotlons 261 to 264 of thls tlUe the atand- 
nrd tlme of the zone shnll Insofar a8 practlcable (tu 
detcrmlned by the Secretary of Transportation) 
govern the movement of all common carrlem en- 
gaged in Interstate or forelgn commerce. In all 
statutes. ordera. rules, and regulations relatlng b 
the time of performance of any act by any omccr 
or deDutment of the United Sbks, whether In the 
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lealslatlve, cxecutlve. or judlclnl branches of the 
Oovcrnmcnt. or rcletlng to the tlmc wlthln whlch 
nny rlghts shall accrue or dctermfne. or withln 
rhlch any act shnll or shall not bc performcd by 
any person sublect to the jurlsdktlon of the Unltcd 
States. I t  shall be understood and Intended thnt the 
tlmc shall Innofar as p~actlcable (a8 determlned 
by the Secretary of Transportation) be the Unlted 
States standard tlme of the zone wlthln whlch the 
act b to be performed. (Mar. 10. 1918. ch. 24. 12, 40 
mat. 451; Apt. 13. 1066, Pub. L. 80-387. I4cbj. 80 
Stat. 108.1 

AY ENDY EN= 

(M determtned by the Intentate Commerce Commlr- 
rlon)" In two lnstnncea and rubrtltutcd "engagnl In 
lntentnte or forelgn commerce" for "engaged In com- 
merce betawn the several Stater or between a State 
and any one of the Terrllorlw of the Unlted Btata~. or 
between a State or the Terrltory of Aluka nnd ally one 
of the Insular ~ O ~ E C M ~ O N  of the Unlted Stat- or any 
forelgn country". 

T R A N S ~ R  or F W N ~ ~ O N O  
Rcfercnce to thc 1n:mtate Commcrce Commlasion WM 

chnnged to the .*retlry of Trnnaporlnllon pursunnt to 

the Department of Trursportatlon nnd vested all powers. 
dutles and functlons of the pteratate Commerce Com- 
mlsslon and of the Chrlrman. memberr. otllcer. and om- 
con  thereof relatlng gcnemlly to rtBndIUd tlme mnw and 
dayllgbt Mvlnga tlme under thlr rectlon In the 8ecrstuy 
of TkPrportation. &e wctton 1655(0)(5) of n t l e  40, 
lYmnportatlon. 

lO-Pub. L. JD-387 Inserted "Imofnr M practlceble 

Pub. L. 88-673. Oct. 15. 1968. BO Stbt. 831. Whlch created 

BECTION RE- r0 IN OTHER 8CWON.  

Thlr rectlon Is refemd to In rcetlonr 260. 2Boa. 261, 
266.187 Of thl. Utl.. 

0 263. M i g n a t i o n  of zone standard tlmer. 
The standard t h e  of the first zone shall be 

known and deslgnated M Atlantic standard tlme; 
that of the second zone shall be known and deslg- 
nated as eastern standard Ume; that of the thlrd 
zone shall be known and deslgnated M central 
standard t h e ;  that  of the fourth zone shall be 
knoun and designated as mountaln standard tlme; 
that of the fifth zone shall be known and deslg- 
nrted as Paclnc standard time; that of the slxth 
zone shall be known and deslgnated as Yukon 
standard tlme: that of the seventh zone shall be 
known and deslgnated as AlebkB-Hawaii standard 
t h e ;  and that of the elghth zone shall be known 
and designated as BerIng standard time. (Mar. 10, 
1018. ch. 24. # 4. 40 Stat. 451; Apr. 13, 1966. Pub. L. 
8B-387.0 4 t C ) .  80 stat. 108.) 

AYENDNENTS 
1066-Fub. L. 118-387 bddcd Atlantlc s t andud  tlme 

M nnt zone deslgnatlon: redeslgnakd M elutem stand- 
ard tlme. centra  standard tlme. mountaln standard 
tlme and Prclnc standard tlme for second through fifth 
mner former deslgnntlon of Unlted States rfandud C M t -  
ern Ume. Unlted States mtnndsrd central tlme. Unlted 
States rtnndnrd mountrln t h e  and Unlted Stater rtnnd- 
brd Paclnc tlme for former sanes one through four; added 
Yukon standrrd tlme ar rlxth Eone derlgnrtlon; rederlg- 
nated an AlMka-HaWall rtnndnrd tlme for aeventh Eon0 
former dtslgnatlon of Unlted Steter rtandard A l u L a  tlme 
f o r  nfth zone; and added Berlng rmndard UmO u elghtb 
mono deslgnatlon. 

TRANS= OC m N C n O X S  

All fWlCU0M. powem. M d  dutlm Of thl. IntemUtO 
co".rrs Commlnlon urd the Cb8Irm.n. membem. 
OakU .nd amowa thmoi rehtIn# # m " u y  to .t.abud 

tlme zonrs nnd dnyllght mvlngr tlme under thtr rsctlon 
were tranrferred to and vcsted In Ute &cretary of T ~ M -  
portatIan by Pub L 80-670. Oct. 15. 1060. 80 atat 831, 
whlch crrnted the Department of Trnnqmrtatlon. Reo 
KcUon 1035(e) (5 )  of Tltle 48, Tranrportatlon 

8ECXlON RcmnntD TO IN O T H I .  8CClTOIf8 

Thh srctlon Is referred to In rectlonr 260. 2(10.. 261. 
962. 900, 267 of thls tltle. 

B 261. Pnrt n l  Idaho In third zone. 
In  the dlvlslon of territory, and In the dednltlon 

of the Ilmtts of each zone, as provlded ln sectlons 
261 to 264 of thls title, so much of the State of Idaho 
as lles south of the Salmon River. traverslng the 
State from east to west near forty-five degree thlrty 
minutes latltude, shall be embraced In the thlrda 
zone: Prwfded, That common carriers wlthln such 
Portion of the Btate of Idaho may conduct their 
oueratlons on Paclflc tlme. (Mar. 10, 1018, ch. 24, 
13. a, added MarSM29;ch. 216,4a 8tat. 1434, and 
rnrtnded June24. 1048. ch. 631, i 1, 83 Stat. 646.) 

1948-Act June 24, l W ,  added provlw, relatlng to 
Aucnovrnrr 

common carrlerr. 
, E m c n v r  DATE or 1848 AMZNDMCNT 

Bectlon 2 of act June 24. 1048. provlded that:  "Thlr 
Act lact June 24. 18481 shnll take elTect at 2 o'clock 
antemerldlsn of the second Monday follorlng the date 
of lw  enactment l ~ u n e  a4, io481." 

R ~ C A L ~  
The orlglnal rectlon 3 of act Mar. 19. 1018. provldln# 

for dayl@ht-aaVIng8. WM sepesled by act Aug. 10.1919, ch. 
61,41 Stat. 980. 

TSANE#TI or P ' U N ~ O N S  
All functlons, powen. and dutler of the Intentaw 

Commerce Commlsslon and the Chalrmnn. members. 
omces. rnd omcers thereof relatlng generally to rtnndsrd 
tlme zones nnd dayllght mvlngr tlmo under thlr wctlon 
were transferred to and v&ed In the &cretay of R u r a -  
portntlon by Pub. L. 80670. Oct. 16, 1868. 80 8trt. 931. 
rh l ch  crentcd the Department of Transportatton. See 
w t l o n  1655(e) (6 )  of Tltle 40, Tranoprtatlon. 

8EmION RCWRCD TO IN O r H C r  8 d N .  

llils sectlon Ir referred to In rectloxu 260, 2#0a, 261. 
266 of thls tltle. 

$265. Transfer of certain territory to standard ccn- 

The Panhandle and Plains SeCtlOM of Texas and 
Oklahoma arc transferred to and placed within the 
Unlted States standard central-tlme zone. 

The Secretary of Transportation b authorized 
and dtrected to issue an order placlng the western 
boundary line of the United States standard centrl-  
tlme zone Insofar as the m e  affect TeXM and Okla- 
homa a8 follows: 

Beglnning a t  a polnt where such western bound- 
ary time zone llne crosses the Btate boundary llne 
between Kansas and Oklahoma: thence westerly 
along snld State boundary llne to the northwest 
corner of the State of Oklahoma: thence In a 
southerly dlrcctlon along the west Statc b u n d a v  
llnr of Oklnhoma and the west State boundav llne 
of Tcxas to the southeastern corner of the B k t e  Of 
New Mexlro; thence In a westerly dlrectlon along 
the State boundary llne between the Statcs Of - X u  

nnd New Mexico to the Rlo Onnde River: thence 
down the Rlo Orande Rlrer M the bound- line 
between the Unlted States and Mexico: Roaldcd. 

tral-time zone. 
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Thnt the Chlcago. Rock Islnnd and Gulf Rnllwny 
Compnny nnd the Chlcngo. Rock Islnnd and Pnciflc 
Rnllwny Ccmpnny mny use Tucumcarl. Ncw 11IexiCo. 
as the polnt at whlch they chnnge from central to 
mountnin tlmr and vlcc versa: the Colorndo Southern 
nnd Fort Worth nnd Denver Clty Rallwny Compnnles 
mny use Slxela. New Mexlco. as such chnnRing 
polnt; the Atchlson. Topcka and Snntn Fe Rnllwny 
Compnny nnd other brnnches of the Snnta Fc system 
mny we Clovls. New Mexlco, as such changlng polnt. 
and those rnllmnys running Into or through El Pas0 
may use El Paso as such point: Prou'ded lurfher, 
Thnt thls sectlon shall not, except as hereln pro- 
vlded. Interfere wlth the adjustment of tlme zone!! 
M established by the Becretery of TransportauOn. 
M a r .  4, 1921. ch. 173, 4 1. 41  Stat. 1446.) 

R ~ r u l s  
section 1 of act Mar. 4. 1911. repealed all COnnlCtlng 

l a m  and pnrta of laws. 
TRANSTZR Or F I J N m O N S  

Rcfcrcnca to the Intemtntc Commerce Commlsslon WM 
chnngd to the Sferetary of Transporhtlon purr.unnt ta 
Pub L 80-870. Oct. 15. lQB'3. 80 Stat. 031. whlch crrated 
the Dcpartmcnt of Thmsportatlon and vested all wwcm.  
dutlre and functlons of the Intentate Commerce Com-, 
mlmlcm and of the Chrlrmsn. members. OInces. and om- 
c c n  thcrcof rclaUng generally to standard tlme rnnrs and 
dnyllght ~ r l n g s  tlme under thln sectlon ln the Secretary 
of Trnruportatton. See rsctlon 1655(e) (5) of Tltlo 49. 
lhnsportat  lon. 
I*ANWTA O? EL PAX) AND H U D ~ P ~ H  C O U N T S .  'rEXA8. 

TO MOI~NTAIN STANDARD T l M E  ZONE 

Pub. L. 01-118. Apr. 10, 1910. 84 Stat. 119. provldtd: 
'That.  notwlthstandlng the first sectlon of the Act of 
March 4, 1911 ( 1 5  U.SC. 285) [thls sectlonl. the Secre- 
tary of Transportntlon may. upon the wlt ten reqrwst of 
the Count)' Commtssloncrs Court of El Paso Cotlnty. 
Texas. change the boundary llne between t h e  central 
i t andud  tlme zone and the mountaln standrrd t h e  
zone. 60 88 to place El PRSO County In the mountnln 
standard tlme zone. In tho manner prescribed In sectlon I 
of the Act of March 19. 1818. M mended (15 U.S.C. 181). 
and ecctlon 5 of the Act  or Aprll 13. 1966 (15 U.S.C. 186). 
In tho aame manner. the Sccretuy of Thnsportatlon may 
also place Hudspeth County. Texas, In the mountaln 
stnndard t h e  cone. If the Hudspeth County Commls- 
clonrrs Court 80 request. In wrltlng and If El Pnno County 
la to be placed ln that tlme zone." 

SECTION R E r t l R C Q  TO IN OTHER 8 E m O N s  

This section 11 referred to in ncctionn 160. 160a. 1ee of 
thh tIt1e. 

8 266. Applicability of Administrative Procedure Act. 
The Admlnlstratlve Procedure Act shall apply to 

all proceedings under sections 260 to 267 of tNs title. 
(Pub. L. 89387, D 5, Apr. 13. 1966, 80 Stat. 108.) 

RWCRUVCC8 IN TEXT 

T h e  Admlnlstratlve Procedure Act. referred to In text. 
Is clanslned to aectlons 551 et seq. and lo1 e t  q. ot Tltle 
b, Oovcrnment Orgrnlutlon and Employeecl. 

COmTlCATtON 
"9sccloni 180 to 187 of thls Lltle" rend In the orlRlnal 

"lhls Act lmeanliia Pub. L. 139-3811, the Act of hfnrcli 10. 

U.S.C. 185)". which M cinssined to sections z80--183. 
168. 18% aei-aw end 105 of this titie. rcspectlvely. 

AI1 functlonr. powere. and dutles of the Intemtdbta 
COmmerCe Commlselon and the Chalrman. members. 
OQ- and @can thereof ralatlng generally tu ntIIndard8 
UnW Iu).. utd O.jllght wrlngr Ume under thlr mUon 

1918 (15 u.8c. 16l-284).alld the Act Of Much 4, l D l l  ( I 6  

T R A N S m 8  Or F I J N m O N 8  

were transferred to and vcsted ln t.hr Rrrretnry of Trans- 
porLntlon by  Pub L 80-810. OCt 15. IBOO. RO stat. 931. 
whlch created the Department of Transportrtlon. &e 
sectlon 1065ie) (5)  of Tltle 40, Tranaportatlon. 

B K 7 I O N  R E ~ R R C D  TO IN <)THER SECTION8 

Thh section 18 referred to In section a81 of thls tttle. 

8 267. Stale defined. 
As used In sectlons 260 to 263. 266 and 267 of this 

tltle. the term "State" Include8 the Dlstrlct of 
Columbln. the Commonwealth of Puerto Rlco. or any 
possession of thc Unlted States. {Pub. L. 89-387, 
I 7. Apr. 13. 1966. 80 Stat. 109.) 

TRANSFER Or I"WNCTION5 

All functlons, powcrs. and dutles of the Interstate 
Commerce Commlsslon and the Chalrmnp. members. 
omces. and omcers thereof relntlng Eenerally to atandard 
llms mnen nnd dnyllght anvlngr tlme rindcr thla 8ectlan 
wcre trnnsferrcd to and vested ln the Ekcretnry of 'hrnr. 
portatlon by Pub L. 80-810, Oct. 16. 1866. 80 Stat. 931, 
whlch created the Depnrtment of TransportatJon. fJea 
sectlon 1855(e) ( 6 )  of Tltle 40. Transportstlon. 

SECTION Rcnraro TO I N  m H C B  8EC?IONr 

Thls scctlon 1s referred to In wCtlOn l(16 of ullr Utb. 

Chapter ?.-THE RUREAU OF STANDARD8 
SCC. 
mi .  
171. 
113. 
174. 
175. 
116.. 
218. 
171. 

mea. 
118. 

Bureau cntabllshcd. 
Functlons of Becretary. 
Functions: for whom exerclnd. 
Dlrcctor; powers and dut la :  Wport. 
Appolntmrnt ot omcerr and employem 
Servlce Chnrge8. 
Ownershlp of facllltler. 
Regulatlons. 
Vlsltlng cominlttce. 
Remaled. 

170b. Wirklng Capltal Fund. 
( a )  Utlllzatlon: approprlatlonr. 
(b) Avnllablllty of Fund. 
(c) Relmbursement8. 
(d)  Credlts. 
( e )  cost denned. 
( f )  Dlstrlbutlon of earnlngs: restoratlon of prtor 

lmpalrment. 
118c. Acqulsltlon of land for leld sltes. 
OIW. Constructlon and lmprovemcnt of bulldlng. and 

118s. Functlons and actlvltles. 
facllltles. 

2781. F h  IT8C-h tWid snfety Program: fUnCtlOM Of 

(a) Lnvestlgatlons for determlnatlon of pe r t ina t  
fnctors: preventlon. control. and reductlon 
of eflccta. methods and technlques: edu- 
cntlonal programs; fire lnformatlon refa- 
ence servlces; demonstratlon project.. 

( b )  Englneerlng or sclence currlculunu; lrutruc- 
tlonnl materlab and alds. 

Secretary of Commerce. 

n8g. Same; general prOVlsloM. 
(a) Ellglblllty for grants; amount; Condltlolu; 

(b) Relmburwment of Federal ttgenclm: del-- 

(c) Advances of publlc moneyr. 
(d)  Cooperatton of Fsdercrl agenclei. 
( e )  Admlnlstratlon of functlons: ruler and r e p -  

detlnltlons. 

tlon of powers. 

iations. 
179. Abnence of Dlrectbr. 
280. Apprrrttlccr. promotlon. 
181. TeatlnR materlals for Mstrlct of Columbla 
181. Natlonal hydraullc laboratory: crtrhllnhment: pur- 

pose: study of Federal snd Btmtr pmJecb 
263. Repealed. 
264. Transfer of materials. supplle. and equlpment to 

Bureau fcrr Arctlc lonoephnc ObseWatlOn bT Db 
partmenta of Army. Naw. .od Alr P" 

m, am. mpea~sd. 
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Public UW 89-387 
89th Gongre##, S. 1404 

April 13, 1966 

'hm -- d B  rl(brr d tLr tb Un&ul mue- 

MY unffonn ?i" 
A o t  or 1966. 

pmmots wihpmd and Mifonn mdoption and obmnancs of the -me 
at"i of tima within d throughout each such standard time zone. 

%a 8. (a) During the period aanmsncbg B t  9 o'clock antemendun 
011 the l.& S h y  of -4pnl of each ye+ a d  ending at 2 o'clock 

the et.n&rd e- aclibliehed b tin Act of &I-& lml8 15 U.S.C. 

s h l l h e ~ o w  hour andsuch tam ureo.drurasd ahrll for the 
pprpga of wch Ad of &rrh lQ, 1918, u) eo modified, be the strndard 
tiam of meb dunq mch H; axcapt.th.t aay .&ah -y.by 
h w  aram d f  f" the promane of t h ~  m a  promdmg 
h e  the a&!"t of tim but on1 if such law pmvidcs that the 
mtim st.ta (ineluding 811 &tical su&livisions tl"of) otmerve 
th acmdud time OZhcrrriaS ap limblo under such Act of March 19, 
1018, u a, modifisd, dun mag period. 
(b) It ie hereby d o c l a 3  that it is the slrpmas intent of C o n p ~ ~  

by thi d o n  to w rssde any and all lane of the S t a h  or pohtical 
euwivLiMs theno8-f~ u) they may now or h f t a r  provide for 
adrmca, in time or chrngeovsr d a h  different f r a n  thaw specified in 
this.". 

strte Commsrce Commission or its duly authorirsd a p t  may a pl 
to tbs dbtrid QHut of the United stat48 tor the drstriet in w k c i  

on tin L.st Sunday of October of aeh 

SI-%), M mdilkd by the Id of Mych 4,lOel (16 U I3 .C. eSa), 

(e) For any violmtion of the provisione of thie d o n  the Inter- v i o l a t i m a .  

k 4. (a) The first eaction of the Act of Much 18, 1918, asstmdard tire 

"That I, the p~vpoes of aitabllshl 
m c b d  16 U.S.C. Hl), is u n a d e  ti, red as follows: 

the standard time of the 
Unitad States, the territory of the U J t x S t a t s s  shall bs divided into 

t mnea in the manner prwided in this d o n .  Except as ro- 
%d in ncctiori 3( n) of tlie I'iiiform Time Act of 1986, the stan8.rd 
time of the first zone slinll la braed 011 the menn solar time of the 

t o n e s .  
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six1 ieth degmv of longitude we* from G ich : that of the serond 
p @  - - t T .  la 

15 l S C  262. 

Desienations. 

60 S t a t .  237. 

Wfeotirw data. 

t n d  of Cdidh, the Commonwealth of h e *  R i q  or &y poem% 
siorl of the United States and any place outside themf.” 

(b) Section 2 of such Act is mended to mud as follows: 
‘‘Scc. 2. within the respective zones cmuted under the authority of 

this Act the stutdard time of the zone dul l  insofar as pmkticlrble ~9 

movement of all common carriers en g-ed in interstate or foreign 
cammeme. In all statutes, orders, ruc and regulations relating to 
the time of rformance of any act by any officer or department of 
the United !&tea, whether in the legislative, executive, or judicial 
b r a n c h  of the Government, or relating to the time within which any 
right3 &all accrue or determine, or within which an7 act shdl or 
shall not be performed b MY person subject to the jurisdiction of 
the Vnited States, it shad be understood and intend& tbnt the time 
shall insofar na practicable ne determined by the Intemtata Commsrce 

which the act is to be 
(c) Section 4 of sucrAct is amended to read as follom: 
“SE. 4. The dandard tima of the firat zone shall be known and 

designated ns Atlantic standard time; that of the second zona shall 
he known nnd designatd ns eastern stsndard time; that of the third 
zone shall be known and deaignafed as central siandard time; that of 
the fourth zone shall be known and designated ns F n t a i n  standard 
time; that of the fifth zone shall be h o a n  and dmgn.ted ur.P.e%c 
etandard time; that of the sixth zone shall be known and d w  
tis Yukon stnndnrd time; tlirt of the seventh zone shall be known and 
designated as Alaska-Hawaii standard time; and that of the eighth 
zone shall be known nnd designated as Rering standard time” 
SIX. 5. ”he Administrative Procedure Act (5 U.S.C. 1001-loll) 

shall appl to all proceedinp under this Act, the Act of f i r t h  19, 
1918 (15 8 S . C .  261-264), and the Act of March 4, 1921 (15 US.C. 
*). that if m y  
State, the District of Columbi the Commonwealth of %e& R@+ 
or m y  poamrriOn of the U n i d  Statea, or any politial SawiVisMa 
tliemof, obsrvca daylight arving time in the p a r  1986, mch time 
shnll advanm the standud time dherwia appliuble in each pl- by 
one hour nnd shall commence at 2 o’clock antemeridian on tbe lU 

determined by the Interstate Commerce Commission) govern t 6 e 

Commimion) be the Unite 6 Stat- standard time of the zone within 
rformed.” 

Src. 6. ”hie Act shall tnke effect on April 1,1967 : e r a  
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April 13, 1966 - 3 -  Pub. Law 8 9 - 3 8 7 .  
80 STAT. 109 

Siiii&y in B ril of the enr 1- iind slinll elid :it 2 o’clock rnb- 
meridim 011 t t  I w t  Sundy in October of t h e j n r  1066. 

e l f  (‘olumbia, the C”monwenlth of R i e l t o  Riro, or any posesssion of 
tlir Irnitnl Stator 

S.C. 7. As ueed in this Act, the term “State includw the District “State.”  

Approved April 13 ,  1966. 

UCISUTIVE IaSSMAy: 

H ) S E  REFORT5: No. 1315 roompu&ying H. R. 6785 (CQQ. on Inter-  
s t a t e  & F o r e l g  C a m e r o e )  and No. 1385 (CQQ. of 
Conrerrnoe 1. 

S M I T E  REPORT No. 268 (Cam. on C m e r o e ) .  
COWGRLSSIOWAL WOW: 

Vol. 111 (1965)s 
Vol. 112 (1%6): 

Jme 3, oonsidered and p s e d  Senate. 
hr. 16, oonsidered and pasred tbuse, mended, 
i n  lieu of H. R. 611)s. 
Hmr. 22, Senate o o n o u m d  i n  HDue m e n b e n t  
with u c n h e n t s .  
ILr. 29, Senate agreed t o  oonierenoc report. 
fir. 30, House -mod t o  o d e r e n o e  report. 
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k b t l o  A . L o  of tho Souotary of 
Transportation 

[O&T Dockst NO. 27; Amdt. 71-11] 

?ART 71-STANDARID TIME ZONE 
BOUNDARIES 

recodliy Pprt 71 Oi Title 49 Of the Cods 
The purwls of thie amendment is to 

of Fedeml ~ w , t i ~ t a n d a r d  "a 
Zane Boundaries. 
Because of the cumulative effect of 

past time xum boundary relocations, each 
published aa a separate amendment by 
UH) Deputment of Tramportation or ita 
pmdeoeDsar in this function, the Inter- 
stew Commerce Commission, Par t  11 is 
recooifled and republished 98 set for th  
below. "hi6 recodincation contains sev- 
eral editorial corrections and some addi- 

: Uonal explanatory language, but no sub- 
stantive cbuloea have been made. 

Since thb is a tecodidoation and doss 
not fnvolw~ any substantive change, na- 
tke and public mocedure thereon are not 
rspulred urd the revised put may be 
made effective in less than 30 day#. 
In ddemtlon of the foregoing, thls 

recodlllE.tloQ of Part 71 of Title 40 of 
the Code of p#krrrl Reirulatbns is eltcc- 

Sssutd in Wuhington, D.C., on July 24, 
J@ Sl, 1970. 

U70. 

see. 
71.1 

71.9 

71.4 
ql.6 

71.6 
71.7 

71.8 
71 .a 

11.10 
71.11 

71.18 

7i.a 

7 i . ia  

Jom A. VOLPC, 
Smetary o/ Tranavortatfo?a. 

~ n r a o u ~ ~ :  The pmvlclolrr, of t h i n  Part 71 
Mud unde BOOB. 1-4. 40 etet. 450, BB 
uneadd. moo. 1. 41 8t.t. 1 W .  811 amended. 

Bw. 0;M. moo. 1. 111. Btat. 119: 16 V.8.C. 180- 
a-7, 80 stat. 107-109, .w. 8(0) (a ) ,  80 

m, 19 vs.0. I65s(e) (8).  

8 71.1 Limits defined : ewcplionr an- 
thoriged for reriain rail operaling 
purpoae~ only. 

(a) Thia part prescribes the geo- 
graphic Hmits of each of the eight stand- 
ard t h e  mnes established by section 1 of 
the Standard Time Act, as amended by 
ssction 4 of the Uniform Time Act of 
1966 (16 U.S.C. 261). It also contains lists 
of operating exceptions granted for 
specllled rrril carriers. whose operations 
crow the time zone boundaries pre- 
scribed by this part, authorizing them to 
carry the standard of time on which the 
major portion of a particular operation 
is conducted into an adjoining time zone. 

(b) Any rail carrier whose operations 
c r w  a time mne boundary prescribed 
by this part may apply for an operating 
exception to the Wneral Counsel, De- 
partment of Transportation, Washing- 
ton, D.C. 20590: However, each rail 
carrier for which an operating exception 
le granted shall, in it8 advertisements. 
time cards, station bulletin boards, and 
other publicatlone. show arrival and 
departure tlmes in terms of the 8ta11dsrd 
tlme for the place concerned. 

(c) The time mnes established by the 
Btandard Time Act, a8 amended by the 
Uniform Time Act of 1966, are Atlantic, 
eastern. central. mountain, PaclAc. 
Yukon, Alrsks-Hawail. and Bering. 
# 71.2 Anniial advanremrnt of nbndard 

(a) Section 3ta) of the Uniform Time 
Act of lQ66 (15 U.B.C. 260ata) ) requires 
that "the standard time of each 
zone shall be advanced 1 hour 
[during the period beginning at 2:OO 
a.m. on the I s s t  Sunday in April of esch 
year and ending at 2 : 00 a.m. on the last 
Sunday in October1 and such 
time aa 60 advanced shall be the stand- 
wd time Of mch " during such 
period." The Wcuon further authorha 
any State to exempt IWf from thfs 
requirement. For these reBBOM. all times 
(Including the period of advanced time 1 
in the United States. whether in an ex- 
empted State or not, shall be cited as 
6'standard time" during the entire yesr. 

(b) Section 3(b) of the Uniform Time 
Act of 1966 (15 U.S.C. 260a(b) ) provides 
that "it is the express intent of Con- 
t:rem * * * to supersede any and all 
laws of the States or polltical rubdivi- 
sions thereof insofar 88 they m a y  now 
or hereafter provide for advances in time 
or changeover dates different from thosc- 
specmed in raection ~ t a )  of that Act]". 
which are those specified in paragraph 
(a) of this section. 

time. 

35 F.R. 12317 
August 1, 1970 

1 2 3  



2 

W 71.3 Atlnntrc zone. 
The drat zone, the AtlanUc standmrd 

time m e ,  include6 that m r t  of the 
United States that is between 61'80' W. 
longitude and 6730' W. longitude md 
that #rt of the Commonwealth of Pw& 
Rlco that b west of 67'30' W. lowltude, 
but dosr not include any part oi tb8 
State al Malne. 
fi 71.4 Eartern zone. 

The second zone. the eestrrn stendord 
time sone, includes that part of the 
Unlted atatea that is west of 67'30' w. 
longitude and east of the boundary line 
d w r l b d  in f 71.1, a d  include8 all of the 
State of Maine, but does not include any 
part of the Commonwealth of Puerto 
Rico. 
a 71.5 hundary line between eantrm 

(a)  M!nneaota - Michigan - Wisconsin. 
From the junction of the western bound- 
ary of the State of Michlgan with the 
boundary between the United States and 
Canada southerly and eosbrlY along the 
western boundary of the State of Michi- 
gan to a Wint In the middle of Lske 
aElchIgan opposite the main channel of 
Green Bay; thence southerly along the 
western boundary of the State of Michi- 
gan to ita junction with the southern 
boundary thereof and the northern 
boundary of the State of Indiana. 

(b) Znbfclna-Zllfnois. Fram the junc- 
tion of the western boundary of the State 
of Michlean with the northern boundary 
af the State of Indiana easterly alone 
the northem boundary of the State of 
Indiana to the east e of La Porte 

line ob It. Porte County to the north line 
d S t u b  Counts; thence east along the 
north line of atarke County to the east 
line of Starke County; thence aouth 
along the east line of Starke County to 
the south line of Btarke County; thence 
west alonu the south line of Bkrke 
County to the east line of JSSW Comty: 
thence south along the east line of 
Jlsper County to the south line ot 
J ~ p s r  Counts; thence west along 
the muth lines of Jasper and Newton 
couatlea to the western boundary of thc 
Btate ol Indiana; thence south along thc 
westem boundary of Indiana to the 
north line of Gib" County; thence east 
.long the north lines of Oib6on and Pike 
Countiea to the east line of Pike Counb; 
theme aouth along the east liner of Pike 
and warrlck CountIea to the north line of 
Warrick County; thence ea& along the 
north linea of Warrlck and Spemcer 
Countiea to the east line of Spencer 
county; thence south alone the ea8c 
line of Spencer County to the Indiana- 
Kentucky bound-. 

and wntral .on- 

CJWntiy: thence southe (" ly along the eaet 

( C I  K e u t w k y .  From the junction of 
the cabt line of Spencer County, Ind.. 
with the Indlanq-Xmtucky bou&bry 
e d r l y  .lonil thrt bdundus tb the hmat 
line of Me- County, IQ.; theme p u p -  
easterly a d  southwesterly along Ute h t  
liner of Meode urd Hudin countisll to 
the muthwert oorner of IJudin Comb; 
thence along the south linea OS 
and Larue Counties to CIhe no 
comer of Taylor County; thence south- 
easterly along the west (southwest) llne 
of Taylor County and northeasterly along 
the east (southerst) line of Taylor 
County to the wast line of C m w  County; 
and thence southerly alone the we& and 
south lines of Caaer, puleski. and bbc- 
Cream Countien to the KtntucW-Ten- 
nessee boundary. 

(d) Tmnessee. From the junction of 
the west line of McCreary County, Ky., 
with the Kentucky-Tennsua boundary 
westerly along that boundary to the we& 
line of Scott County, Tenn.: thence 
southerly along the west line of Elcott 
County, the north and weat linea of 
Morgan County, and the north line of 
m a n e  County to the north line of ,Rbea 
County; thence northwesterly along the 
north line of Rhea County: and thence 
southwesterly along the west lintm of 
Rhea and Hamilton Counties to tbe Ten- 
nessee-Georgia boundary. 

(e) Georufa-A&&". From the junc- 
tlon of the west line of Hamilton Coupty. 
Tenn.. with the Tenne4i&x?-Chorgia 
boundary wasterlr along that band- 
ary to ita junction with the Alabama- 
morgia boundary; thence southerly 
along that boundary and the Fl0rld.- 
Georgia boundary to the southwest COT- 
ner of the State of Oeorgia. 

( f )  FZorfda. prom the southwest cor- 
ner of the State of QeorgiS to the mid- 
point of the Apalachlcolo River on the 
downstream side of Jim Woodruff Dam: 
thence southerly along the middle of the 
main channel of the Apalechimh River 
and Apalachicola Bay to the Ow of 
Mexlco. 

(g) Operating etccptioru-(l) Lines 
eaet of boundury ezceptcb from ccutern 
zone. Those parta of the follo-g lines 
of railroad located eaut of the zone 
boundary described in thfr, SeCtiOn. are. 
for operating ~urposes W, excepted 
from the eastern standard tlme %one md 
included within the central rtandard 
time zone: 

mt 
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-- 

R.Llrad From- TO- 

1Cwt UneofL. West w d  Ilmlts 

Went yard Umib 
d lndl8nap- 
olb Ind 

Wanhinet.&, 
Ind. 

Ind.). 
C%MII- Illlnols-Indhna Beyluour, Ind. 

1~ _ _ _ _ _ _ _ _ _ _ _  bilrhlunn-Wbroo- Chnmplon, 
sin Htatr llnc Ontonwon, 
(wutli nl Iron and Iron 
Mountnln, Hlver. Mlch.1 

,6t. State lbie 
mu1 cc (northwest of 
"e. 1)ana. Incl.). 

niirh .) . 
ClllnpO & Xlirhlgnn-Wlscon- East llncs 01 

Dclta Coun- 
ties. 1llch.l 

ErlrrIxLs- Bouth llne of Marlon, Ohb. 

Nonhwahan. sln Stah line. hiarwctte nnd 

wIuIoa 6111rka County, 
Iiicl. hoar Ora. 

Orand Trunk 
W r t a n .  

Incl.). 
East lLie ol La 
Porte COUllIY, 
Incl. (ehzt of 
niiu cmr).  

Blklilpnn-Indhina 
Stnte line (near 
Ornnper. Ind.). 

Illlnols-Indiana 
Stub llne (west 
d Riverton. 

W:t%ednor- 
dln County, 
Ky. (w& of 
Bummlt. Ky.). 

hllcliigan-Indl- 
ann Pl& line 
(near Orongor, 
lnfl.). 

Xlkh.1 

south yard 
limits d 
Incllnnnpolb, 
Ind. 

Dnttlc Creek. 

w u e  & west Une 01 sGWberrg, KY. 
b I d e  County, 
KY. (add 
Ombm,Ky.). 

Da, ______.__. &nth llne of Iiu- Lebannon Junc- 
dlnCouaty rbn,KY. 
Ky. (south bf 

w,..... .... wsst llns a "*)* western limits d 
Hamlltm Chottanoagn, 
Cormty Tan. T a n .  

Nrh* 

lwmt d' 

w........... 

Hooker. an.). 
A Lshhola E,. __.I. 
Enst line of 

Bbrke county, 
Ind. ( w ,  d 
Burr Oak, 
Ind.). 

E m  llne d 1.n 
Po- Cnunty. 
Ind. (east ol 
D l l h .  lnd.) 

llllbnls-lndlma 
Btrrtr )Lnc. (wed 
d State b e .  
Ind.) 

Rlver Junctlon, 
Y l a  

East nrdUmlts 
d Ir, Wayne, 
Ind. 

Tolodn. Ohio. 

Tolzdo Ohlo. 
m d  O h b  

( n w  .Uuiimii. 
E%% 
Mlch .) . Do.* -__..____ Ohla-Mlrhlgan Oslrwond 

Euta Ilnn near Junction. 
Mut" dkh.). Mkh.1 

DO ._.______._ l~sst b e  & L. W t i i  yard 
Parte Caintu, llmIt9 ol PPN, 
Ind. (wrst d Ind. 
Walkaton,  Ind.) 

Dr _-_.______ Nbnob-lndtma Ead vMci llmltn 
Btabllne rclst of E)nnklort, 
d Ambl$nd.). I d .  

Do. _.________ Illlnoh-In na Fmnkfort, Ind. 
State llne (w%t 
Of cam 
Ind.). 

BtabIlm, wuth 
d Grand hnoh,  
Mlch.). 

D. ........... E& llne of La Towrr D (4.0 
Porte County, m i l d  e88t d 
Ind. (west ol the wcwt llne 
Elkhut,  Ind.). of Elkhnrt 

County, Ind. Do. .________ Elat Ilne d 8tArke Fort Wayno, 
County, Ind. lnd. 

s l d m ,  Ind.). 

SterLe Count 
Ind. (north OF 
Denham, Ind.). 

_ _ _ _ _  l l kh l rnn -hd lns  Nlleq, M1ch.l 

( m t  o( DM- 
De __.________ Bauth Una d 

8 a  footnota at end ol table. 

Ba(lracrd From- T W  - 
Do ........... Enat llne of Jw 

Logwort, E.?St!i 
Remlngtou. 
Ind.). 

of the north 
llne of nenton 
Count Ind 
and 118~oiq- .' 
Indlann Stnto 
llnn fnorthwent 

Do ........... The interwtlon Bhetl, Ind. 

......... 
of Yhefl. Ind.). 

J l l I ~ i o ~ ~ - I ~ ~ ~ 1 ! ~ ~ ~ ~  
Newton Coun- State lllle 
ty. Ind. (north (noI'll1cnst Of 
of SheR, Ind.). 1)nnvlllr. 

111.). 

Htiite line ( w e t  Inti. 
of R t .  Mnrys of (Terrc 1Iautr). 
t he  Woods. 
lnd.). 

Rlnw Tower, 
state Unc (r:st ha .  (T~IIW 
of Fnrrington. IlaUW. 
Ill.). 

State llnn (east of Incllnnspo- 
#panvilie. Us, Ind. 

DO .. :... ..... 6011th lhie of 

Do ........... Illinols-Indlann Rinpo Tuwcr, 

Do _ _ _ _ _ _ _  __._ Illlnols-Indlann 

Peoria & Enstern. Illlnols-lndlnna Wmt yard llniita 

111.). 

ronnln State C'nnndn 
Boo Llne. _.___ _ _ _  Mhh@n-WtR- Unltnl Stat@ 

Uno. noundm (near -It 

M k h  8te. Merb ,  \ I 

Bouthem. _ _ _ _ _ _ _ _  East Hne of Plke JOn&n with 
County. Ind. Unltlmm & 
(west of Rtnple Ohh now 

Vlnrenilsr ton, Ind.). 
Rtr-t. New 
i k n y ;  Gd. 

I FRwtlve only from 2 a.m. on the last BoncfsY In 
oeto'h to 2 A.m. on the Inst Runcln In Aprlt exr'npth 
nnnorcsnnrv during the rcmnlndw o f  enr lwni~se drtriw 
that pprind Mkhigan time in not skvnnred and there 
Ion, Is the 8nme as central stnndurd tlme (advanred). 

(2) Lines west of boundary included 
in eastern m e .  Thme parts of the follow- 
ing linea of rallroed located weet of the 
wne boundary Ilne described in thls sec- 
tion, are, for operating purposes only, ex- 
cepted from the central time mne and 
included wlthln the eastern standard 
tlme -e: 

I 
Rnllroad From- To- ' 

I 

-- I 
A 8lWhlrOl8 A Isehlcola, Port St. JOe, 

horthern. %a Apaiieehleola and Pla. 
Rlver. 

Oeorgla. 8tnte Ilne (wcnt 
of Allton, On.). 

Central 01 Oeorpla-Alabam Dothsn. Ala. 

Ohmapeeke & Bouth llnn d Ormith, I d .  
Ohlo. Rtarkc fount 

Ind. Hwdstown. (nnrth OF 
Ind.). 

Do _ _ _ _ _ _  -. _ _ _  Mlrhlt78n-Indlans Portw and Ls 
State llne (south Croaw, Ind.1 
of New Rufialo. 
Mkh.). .. --.. . , . 

L d s ~ l l l ~  R Went llne of 
Nashvllb. Taylor County, 

WRKitES,' 
XY.). 

Monon ______.____ ~ North llne of 
Pulsskl County, 
Ind. fmiith of 
Sun Plerre). 

County, Ind. 
( w e t  of m, 
Ind.). 

Ilnvi6. f'n?,. ts. 

4 1  , I  
I !/I 

Do.-. . _._ Wet  Hnc of Whlte 

Penn Cent*al. _ _  Bo*ith llne Jf 

See footnotoe at elid of table 

Oreenshurg, Ky. 

Mkhlpan City. 
Ind. and 
Hammond, 
Ind. 

Remmond. Ind. 
and Mlchlgan 
Clly, Ind. 

Ashby, Ind. 
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B.tlrall From- rlr, 

Do.. _ _ _ _ _ _  _ _  

Monlo, tin.). 

Blrmlngkm, 

Montgomery, 

Ala. 

Ala. 
Pnrkwood, Ala. 

Abhrvllle Elha 
and Wo&d 
erv, Ala 

Oadsder.,Als. 

1 RRnrtlvr only from 2 8.m. on tho last Sundny In 
Octnbsr to2  a.m. on the lwt Sunday In April; cxrsptlon 
iiiiiirruimry durlnp I ~ Q  rmnnlntler 01 the yrnr bccaurn 
durlw tlimt rlod Mk?lilann t h e  Is not aclvnnnd nnd 
tlirirforr h tl&mc asrciitr.rlbtandard tlme (sdvdnccd). 

(3) Indtana and Ohfo operations fn- 
cludcd fn Michigan nontadvanced time. 
Those puts of the following lines of 
railroad locsted east of the zone bound- 
ary dcgcrlbed in this section, are, for 
operauOrr purposes only. excepted from 
the es&mn standard time zone to permit 
Operstiars In accordance with Michigan 
nomdvaaced eastarn standard time dur- 
ing the pslioa trom a a.m. on the lsst 
Standtwin April to 2 am. on ~e last Bun- 
dwinoatober: 

- 
Rgmd From- T O  - 

Penn CanN.... 

Ylchmn-Ohk 
Btatellne north 
of Alrxts 6hlo). 

Ylchlgan-6hlo 
Ebte line (north 
ofToledo Ohlo). 

Nleh&m-ddIana 
BI.tellna(wrth 
ofVLtula Ind.). 

8 t u e  b e  
(north of 
AbrLs. Olilo). 

Mkhhan-Indlane 
B b t n  llne (south 
of NUea Mlch.). 

Mkhkmn-kndbna 
B W  Une (south 

MbhllUI-Ob 

of Iturak, 
Ylch.). 

Aid, O h h  

Bouth Bend, 

Fort Wayne, 

In& 

In& 

(4) Michfgan operations excepted 
from Michigan noniadvanced cclststt, 
rtondgrd tlnre. Thoe parts of the follow- 
ing lima of " a d  located withip the 
State of 1yichle.n and ea& of the zone 
bamdam described in this sectlon. are, 
for opmtine ~ r p a s e s  only. excepted 
i" the mquimnent to operate in ac- 
u" with Miahiean's nonadvanced 
sratem atandard time and are authorized 
to opcrrrte on eastern standard time 
(advanced) during the period from 2 a.m. 
on the laat Sunday in April to 2 a.m. on 
the hot  Bunday in October. 

"all Fmm- TV- 

Ann Ma _____._ Ohln-Mlchl*rn 
Btmtr llne 
(north ol AlexLs, 
O h b  

Detrolt T O W  Ohto-dichkan Detrolt m4 
& rm;ltm. Rtnto llno Dccubom, 

(north of Me&- Mlch. 
mom Ohlo) 

Do. _ _  ._. . . .__ 0hbM'lrl:knn' 
ffutr llne 
(north 91 
Demon, Ohlo). 

Owosso, bllch. 

Teaumanh,Mlch. 

--. I __.- - 
ltnllrocrd From- ob- 

Do _...__.____ Ohlo-Mlchknn Dlann, Mbh. 
RWm llne 
(north of 
Alex19 Ohlo) 
(over ihe tn- 
of the Ann 
Arbor Rdl- 
mid). 

Itate Une 
(north d Ray. 
Ind.). 

Do _ _ _ _ _ _ _ _ _ _ _  Whlto Plgeon 
Junetbn Mlch 

Do _.__.______ LltahRold 'Mlch:. 0-en, Mlch. 
Do __.________ Bankers, klch _ _ _ _  North Adanis. 

Do _ _ _ _ _ _ _ _ _ _ _  Monnal M k h  __... Palm ra Mlch. 
Do _ _ _ _ _  _ _ _ _ _ _  Ckrton; Mhrh _ _ _ _  Ida. dlch. 
Do ..___ ~ _.___ Ohlo-Mluh~fm 

Btate llne 
(soutll of 
Ottawn Lnka, 
Mlrli.). 

Do. ..__ _ _ _ _  Ohlo-Mlchlqan Jrwksmi, hlicli. 
Rtote llne 
(nortb 04 
Alvordton. 
Ohio. 

Mlch. 

- 

P m  C W d  -.... I o d l w - M L c l ~  Ibcktjo?. Mkh. 

Jonesvllb, hlkli. 

Mkh. 

Clinton, Micli. 

Do.. . ~ _ _ _ _ _ _  Cnmont City, IIrocklyn, Mvh. 

- 
<h) XunidpcrUties on boundcrty line.' 

All municipalltles located upon the zone 
boundary line described in this 8ection 
are in the central standard time zone, 
except Apalachioola, Fh., which b fn the 
eutern standard time zone. 
8 71.6 Centra1 zone. 

The third zone. the central standard 
time eone, includes that part of the 
United States that le west of the bound- 
ary llne between the eastern and central 
standard tlme zones described in $71.5 
and emt of the boundary line between 
the central a@ mountain standard time 
sone8 described in 0 71.7. 
Q 71.7 Boundary line betwrcn rentrd 

and mountain zone#. 
(a) Montanu-North Dakota. Begin- 

ning at the junction of the Montana- 
North Dakota boundary with the bound- 
ary of the United States and Canada 
southerly along the Montana-North 
Dakota boundary to the Missouri River: 
thence southerly and essterly along the 
middle of that river to the midpoint of 
the c(#liluence of the MissoUri and Yel- 
lowstone Rivers: thence southerly and 
easterly along the middle of the Yellow- 
stone River to the north boundary of 
T. 150 N.. R. 104 W.: thence east to the 
northwest corner of T. 150 N.. R. 102 W.: 
thence south to the southwest corner of 
T. 148 N.. R. 102 W.: thence enat to the 
northwest corner of T. 148 N.. R. 102 w.: 
thence south to the northwest wmer  of 
T. 147 N., R. 102 W.: thence east to the 
southwest corner of T. 148 N., R. 101 W.; 
thence soutb to the middle of the Little 
Mbsouri: thence easterly and northerly 
along the middle of that river to the 
midpoint of its confluence with the Mia- 
souri River; thence southerly and east- 
erly alone the middle of the Mtasouri 
River to the north llne of Morton 
County; thence west along the north line 
of Morton County to the northwest cor- 
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ner of T. 140 N., R. 83 W.; thence south 
to the southwest corner of T. 140 N., R. 
83 W.: t h e m  east to the southeast cor- 
ner of T. 140 N., R. 83 W.: thence eouth 
to the middle of the Heart River; thence 
easterly and northerly along the middle 
of that river to the southern boundary of 
T. 139 N., R. 82 W.: thence. east to the 
middle of the Heart River: thence south- 
erly and easterly along the middle of 
that river to the midpoint of the con- 
fluence of the Heart and Missouri Rivers: 
thence southerly and easterly along the 
middle of the Missouri River to the 
northern boundary of T. 130 N.. R. 80 
W.: thence west to the northwest corner 
of T. 130 N.. R. 80 W.: thence south to 
the Narth Dakota-South Dakota bound- 
ary; thence easterly along that boundary 
to the middle of the Mfssouri River. 
(b) South m o t u .  From the junction 

of the North Dokotu-South Dakota. 
boundary with the Missouri River south- 
erly along the main channel of that river 
to the CMBBlnB of the Chicago & North 
Western Railway near Pierre: thence 
southwesterly to the northeast corner of 
T. 1 8, K 28 E. in Jones County; thence 
south along the range line between Rs. 
28 snd 29 E. to the north line of Mellette 
County; thence east along the north line 
of Mellette County to the west line of 
Tripp County: thence south alona the 
west line of m p p  County to the North 
Dakota-Nebmka boundary. 

(c) Nelnwka. From the junction of 
the west line of Tripp County. south 
aPLot8 with the South Dakota-Nebraska 
bo\mdus west along that boundary to 
the rsst line of R. 30 W.: thenke south 
alone the range line between Rs. 30 and 
31 W. to the southwest corner of sec. IO. 
T. 35 N., R. SO W.; thence easterly along 
section lines to the northeast corner of 
sec. aS. T. 33 N.. R. 30 W.: thence south- 
erly dong section lines with their offsets 
to the northeast corner of sec. 17. T. 32 
N.. R. 30 W.; thence westerly along sec- 
tion linea to the northwest comer of w. 
18. T. 32 N.. R. 30 W.: thence southerly 
alonlJ the range line to the southwest 
comer of T. 31 N., R. 30 W.; thence 
easterly along the township line to the 
northMst comer of T. 30 N., R. 30 W.; 
them southerly along the range line to 
the wuthwmt comer of T. 29 N., R. 29 
W.: thence westerly along the township 
llne to the northwest corner of sec. 4. T. 
28 N.. R. SO W.; thence southerly along 
section lines to the southwest corner of 
8cc. 3s. T. 28 N., R. 30 W.; thence east- 
d Y  alone the township line to the north- 
east comer of ~ e c .  4. T. 27 N.. R. 30 W.; 
thence southerly along section lines to 
the southwest corner of sec. 22. T. 26 N., 
R. 30 W.: thence easterly along section 
lines to the southeast corner of sec. 24. 
T. W N., R. 30 W.: thence southerly along 
the 3" line to the north line oi 
"a CounW: thence westerly along 
the north line of Thomas county to the 
west line of Thamoa County: thenoe 
south along the west line of Thotnaa 

County to the north line of McPhemon 
county: thence west along the north line 
of McPhmon County to the west line of 
McPhemon County; thence south alw 
the west line of McPherson County to 
the north line of Keith County: thenee 
east along the north line of Keith Counts 
to the west line of Lincoln County: 
thence south along the west line of Lin- 
coln County to the north line of Hayes 
County: thence west along the north line 
of Hayes County to the west line of Hayes 
County: thence south along the west line 
of Hayes and Hitchcock Counties to the 
Nebraska-Kansas boundary. 

(d) Kansas-Colorado. From the junc- 
tion of the west line of Hitchcock County. 
Nebr., with the Nebraska-Ksnsas bound- 
ary westerly along that boundary to the 
northwest corner of the State of KanSaS: 
thence southerly along the Kansas-Colo- 
rado boundary to the north line of Sher- 
man County, Kans.: thence easterly 
along the north line of Sherman County 
to the east line of Sherman County: 
thence southerly along the east line of 
Sherman County to the north line of 
Logan County; thence westerly along the 
north line of Logan County to the east 
line of Wallace County: thence south- 
erly along the east line of Wallace Coun- 
ty to the north line of Wichita County: 
thence westerly along the north line of 
Wlchita County to the east line of Oree- 
ley County; thence Boutherly along the 
east line of Oreeley County to the north 
line of Hamilton County; thence easterly 
along the north line of Hamilton and 
Kearny Counties to the Junction of the 
east line of R. 36 W.: thence southerly 
along the range line between Rs. 35 
and 36 W. with its offset to the south 
line of Kearny County; thence westerly 
along the south line of Kearnp and 
Hamilton Counties to the Kansas-Colo- 
rado boundary: thence southerly along 
the Kansas-Colorado boundary to the 
junction of that boundary with the north 
boundary of the State of Oklahoma. 

(e) Oklahoma-Texas-New Mexico. 
From the Junction of the Kansas-Colo- 
rado boundary with the northern bound- 
aiy of the Btate of Oklahoma westerly 
along the Colorado-Oklahoma boundary 
to the northwest corner of the State of 
Oklahoma: thence southerly along the 
west boundary of the Btate of Oklahoma 
and the west boundary of the Btate of 
Texas to the southeast corner of the Btate 
of New Mexlco: thence westerly along 
the Texas-New Mexico boundary to the 
east line of Hudspeth County, Tex.: 
thence southerly along the east line of 
Hudspeth County, Tex., to the boundary 
between the United S t a b  and Mexico. 

( f )  Operating exceptions-( 1 ) Lines 
east of boundary excepted from central 
zone. Those parts of the following linea 
of railroad, located east of the zone 
boundary llne described in this section, 
are, for operating purposes only, ex- 
cepted from the central standard time 
zone and are included within the moun- 
tain standard time zone: 
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Perklm 
Coanty, Nehr. 

M U n e d C h u  
County, Neb. mt or 

8. Dak. 
Wedt the or T. 84 
N., R. XI W.. 
charm CoontY. 

YoOooL, N ~ J  
Do. 

W M h n  &e. NJ 
D&. -. ~ 

Do .__..___._. N a t h H w d T .  Do. 
l(0 N.. R. 81 
W Morton 
&nW. N. 
D.t. -. 

Do...,- ____. BarthIlmdT. Do. 
l80N R 8 l  w.. 
County. N. 

(8) poktr on boundary Una AI1 mu- 
nlolpautlm located upon the wmb 
boundary line d&b@ In thlr, reatlar 
M in the mountain standard thne "e, 

exeept Murdo, 8. Dak., ahlch Is in the 
central EtrXIderd time zone. 
0 71.8 Mountain zone. 

"he faurth m e ,  the mountsin stand- 
ard Wne mm, includes thet part d UM 
United State6 that b west of the bound- 
uy line between the central and maua- 
tatn rtandard time mono8 dercrlbsd in 
171.7 and easf of the boundary Ilne 
b t w -  the mo~ntpin a d  -0 stand- 
ard time "a described in 6 71.D. 
(I 71.9 Boundary line between mountain 

(a) Montanu-Zduho-Oregon. From the 
junction of the Idaho-Montana bound- 
arg wlth the boundary between the 
United States and Canada southerly 
dong the Idaho-Montana boundaw to 
the boundary line between Idaho County, 
Idaho. and Leunhl County, Idaho: thence 
aouthwe6terly along the boundary line 
between thh two counties to the m8in 
ch"l  of the Salmon River: theme 
westerly along the maln chsnnel of the 
Salmon River to the Idaho-Oregon 
boundary; thence southerly alm that 
boundary to the boundary llne between 
Baker County, Oreg., and Molheur 
Counts, Oreg.; thence westerly slow the 
north llne of Malheur Counts to the 
northwest corner of Malheur County: 
thence southerly alone the west llne of 
Malheur County to the southwest comer 
of T. 91 8.. R. 37 E.: thence east to the 
Idaho-Ore" boundary; thsnce mth 
alone that boundary to the southwest 
comer of the State of Idaho: thence 
enstarly along the Idaho-Nevada bound- 
~ r g  to the northeast comer of the State 
of Nevada. 

From the northeast comer of the State 
of Nevada southerly along the Utah- 

boundary, and the Arizona-Califomla 
boundary to the boundary between the 
United States and Mexfco. 

to) Operating ezcepttow-41) L f n u  
c a t  ol bounolcr+y caxepted from mun-  
t a b  zone. Those ports of the followine 
lina of railroad located o u t  of the "e 
boundary line deucrlbed in fhfr eection, 
are, for operatine p v  only, ex- 
cepted from the mountaln 8tandard time 
zone and are included within the milk 
standard tlme mne: 

and Pacific sones. 

(b) U t 4 h - N e Y c r d a - A ~ - C ~ Z f j O T n f U .  

Nevada boundsry, the Nevada-- 

"rw%? O m t  Northern.. Troy, Hmt _..___. 
Northas Pacdllc. PudLe, Hont ___. 
Boothan PIEdllo.. a d e n ,  Utah _.____ Utah-Nevd. 

wmtm P d c  ... Mt rake CItY, 

Do ...___._.__ Bumeater, Ut&.. Warner, Utah. 

Do. 

D* 
B t s b l l n h  

Ut&. 

(2) L i w  w e s t  of bounduru included 
fn mountain zone. Those parta of the fol- 
lowing linen of railroad locsted west of 
the m e  boundary line described 19 tUs 
racrtion. M, for operatlng purpose5 only, 
axosptad from the PBCinc standard time 
xone and ud included in the mormUn 
standard time mne: 
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Colorado Rlv er... 

Montana-Idaho 
BIIte llna 

IdnhbNevndn 

Mnlheur 

8outhorn llmlb 
d N ~ ~ d l m ,  

Avery, Idaho. 

Wells, Navada. 

Burns, Oreg. 

cw. 

County, oreg. 

td) Points on boundary Une. All mu- 
nicipalitities located w o n  the zone bound- 
ary line described in this section are in 
the mountain standard time zone. 
5 71.10 Pacific m e .  

The fifth zone. the Pacific standard 
time &me, includes that part of the 
United States that is west of the bound- 
ary line between the mountain and Pa- 
ciflc standard time zones described in 
0 71.8 and east of 137" W. longitude. 
5 71.11 Yukon anc .  

The sixth =ne, the Yukon standard 
time zone, includes that part of the 
United State6 that  is between 197' W. 
longitude and 141' W. longitude. 
8 71.12 Alaska-Haweii zone. 

The seventh zone, the Alaska-Hawaii 
standard time zone. includes that part of 
the United States that is between 141' W. 
rongltude and 162" W. longitude and in- 
dudlng all of the State of Hawail. 
0 71.13 Beringsone. 

The eighth gone, the Bering standard 
time me, includes that part of the 
united Statem that is between 162' W. 
longitude and 112'30' W. longitude and 
that part of the Aleutian Islanda that ie 
west of 171"30' W. longitude, but does not 
include m y  part of the State of Hawaii. 
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